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IN oUR private dreams of a better world 
for our children and our children’s children, 
and in the plans we debate in public discus- 
sions, we instinctively start from the premise 
that a Just peace must be the immediate goal 
of all our efforts and the primary purpose of 
our victory. We seem to take it for granted 
that in seeking justice we shall find peace. 
It apparently never occurs to us that such 
a search might merely lead into new con 
flicts, although history teaches us that a 
demand for justice has always been the bat- 
tle-ery of wars and rebellions. And anthro- 
pology has clearly shown that there is no 
universally accepted definition of righteous- 
ness from which the principles of universal 
justice might be derived. 

Our concepts of right and wrong and 
therefore also of justice are products of our 
own traditions, valid and applicable only 
within the cultural pattern of which thev 
form a part. In our Anglo-Saxon inclina- 
tion to make justice an end in itself we fail 
to recognize the existence of these limitations. 
And in the frustration of our desire for uni- 
versal principles in a field in which no gen- 
eralizations are yet possible, we allow our 
own security to be undermined by our un- 
certainties, while we actively provoke new 
threats to our safety through needless con- 
flicts over abstractions which have only been 
developed to serve as tools for the attainment 
of the higher ideal of health and happiness 
for all, within the particular design and con- 
ventions of our own society. 

Today we are joined with our allies in 
dedication to a cause which extends its pur- 
poses beyond the boundaries of any particu- 
lar society or civilization to which each of 


STOR Y 


us belongs by his birth and by the traditions 
he has been reared. We have set 


humanity, re 


in whieh 
welfare of all 


ereed, color, cultural 


as our aim the 
cardless of traditions, 
or geography, because we have learned that 
mly in a world in which such an ideal pr 

also find complete and secure 


Valls Gan we 
happiness for ourselves. The success of our 
efforts may depend upon our ability to recog 
nize that the broadening of our purpose and 
of our ideals does not immediately, and by 
itself, remove the limitations of the methods 
which are valid and useful only against the 
background of our own traditions and ways 
of life. It is of supreme importance tor us 
in this crisis of world history not to lose sight 
of the distinction between ends and means 
in order that our purpose shall not be de 
dogmatic insistence 


feated by a upon the 


methods and ideas to which we ourselves 


have become accustomed as members of a 
fairly homogeneous culture. 
the hallowed 


voal of 


Settine as our aim 


edueation through the ages—mens sana in 


corpore sano and extending it to embrace 


all humanity, let us immediately recognize 
that our only real and final purpose is purely 
biological, psychologieal, and spiritual, and 
that physical, economic, political, and legal 
measures and principles are only among the 
practical means of attaining our purpose 
Let us further bear in mind that our jus 
ticial concepts and procedigges are the tools 
least likely to prove of universal usefulness 
because they are most likely to be specifically 
identified with our own traditions alone. 
Hunger and poverty feel alike and yield 
to the same treatment regardless of geogra- 


phy. The state is universally avcepted as the 
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basic unit of international politics, and un- 
derneath the ideological differences of mo- 
tives, purposes, and methods of government 
the organic structure of the states shows a 
high degree of similarity in all nations. 
Education deals with the same general fields 
of learning everywhere, and the basic proc- 
esses by which knowledge is acquired are the 
same for all who seek it. A religious craving 
is common to all humanity and therefore 
capable of being understood and respected 
by all, even though the faiths in which it 
finds expression differ among the peoples. 
sut the terrible war we are now fighting is 
renewed evidence that humanity has not yet 
reached a common ground in its judgments 
of right and wrong, and until it does we 
shall have no solid foundation on which to 
base a world-wide system of justice as a pri- 
mary instrument for the improvement of 
human welfare. 

If, in these circumstances, we try to make 
justice as we see it in our own tradition the 
immediate aim of our efforts, we shall find 
ourselves defeated by our own principles. 
In passing judgments upon the acts of man 
within our own society we have long recog- 
nized the moral significance of the motives 
behind the deed. If we attempt to deal in 
the same manner with acts committed in 
traditions entirely alien to our own way of 
thinking, we shall also be foreed by our own 
convictions to give consideration to motiva- 
tions entirely beyond our capacity to com- 
prehend. And we shall become bewildered 
in our own judgments. We also accept the 
innocence of the insane, and evidence will 
accumulate to make us wonder about our 
right to condemn. We shall be lost in a 
wilderness of circumstances which our own 
experience does not enable us to understand 
and evaluate, and we may end by losing our 
cause because we attempt to reach our goal 
through an avenue of approach in which our 
habitual ways of reasoning do not apply. 

But if we remember that justice is only 
one among many means to a higher end, its 
failure to serve in the particular state of 
the world today will not mean the failure of 
our aspirations, and we shall still be able 
to turn with equanimity to other methods 
of achieving the improvement of the human 
lot which is our actual goal. If we find it 


necessary, aS we almost certainly shall, t 
make increasing allowances for debatab] 
motivations, and to abide by the princip) 
that even temporary insanity is not account 
able before the bars of justice, we will als: 
remember that neither do we let the crim 
inally insane roam free to wreak their d: 
struction upon our society. Nor will w 
forget that the purpose of the measures ws 
must take is not suppression, but cure, in 
order that the principles and methods of 
justice which are bound to fail in application 
today may ultimately prevail throughout the 
world, as the most civilized means of attain- 
ing the greatest common good among all 
people. 

The world is facing a titanie problem in 
bodily and mental health. It must be treated 
by methods immediately and universally ap- 
plicable to the basie causes and realities of 
the situation. These methods are those prac 
ticed in medicine, psychology, psychiatry, 
public health, sociology, anthropology, engi- 
neering, economics, and statecraft. The 
methods of justice still face a long process 
of regional evolution within culture areas 
in which a kinship of ideas already exists, 
before these areas can ultimately be absorbed 
in a world-wide fusion of principles and 
aspirations common to all mankind. Any 
attempt to force this evolution by a prema- 
ture imposition of our own particular con- 
cepts of abstract justice is bound to hinder 
rather than advance the progress of civili- 
zation of which we dream. 

It is inherent in our psychology, and in 
the entire situation we are facing, that a 
peace formulated and proclaimed in the 
name of justice must begin as a hard peace, 
inspired by the wrath of our righteous in- 
dignation, only to end in the softness of 
doubts and uncertainties concerning the defi- 
nition and application of the principles on 
which it was based. In the ultimate outcome 
it will therefore neither give satisfaction to 
the victims of aggression nor will it provide 
a cure for the spirit of the aggressors. His- 
tory will remain free to repeat itself again 
until we finally learn to keep our main pur- 
pose unobscured by spiritual commitments 
on secondary questions as to the practical 
methods which, at any stage, may best serve 
the development of a better world. 
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THE ART AND SCIENCE OF CROP FEEDING 


By CHARLES J. BRAND and H. R. SMALLEY 


THE NATIONAL FERTILIZER ASSOCIATION 


THE total output of American farms in 
1944 was 33 per cent above the 1935-39 aver- 
age and 45 per cent above the 1910-14 aver- 
age. This record production means that 
there has been plenty of food for the men in 
the armed services, for our Allies, and for a 
civilian consumption 
in the prewar years. 

There are actually fewer workers on farms 
than there were five years ago, 17 per cent 
fewer than the 1910-14 average. While mil- 
lions of farm workers have gone into in- 
dustry and to war, those remaining on the 
farms have worked longer hours, and wives 
and daughters have driven tractors and have 
done a thousand and one other jobs. Older 
men have come out of retirement to help; 
many office workers and teen-age youngsters 
have helped in many localities, as have war 
prisoners, soldiers, and laborers from Mexico 
and the West Indies. Moreover, the indus- 
tries that provide farmers with machinery 
and equipment, fertilizer, liming materials, 
insecticides, feed, and seed have made an 
absolutely essential contribution. 

In establishing this new all-time record of 
production during the war, farmers have 
demonstrated the enormous value of the sci- 
entific research that has been done by our 
State agricultural experiment stations, by 
the U. S. Department of Agriculture, and by 
private agencies in many fields. It is re- 
search that made possible the vertical expan- 
sion of agriculture, more produce per acre. 
The alternative is horizontal expansion, 
which means more acres, more manpower, 
and more horse or machine power. 

Every branch of agricultural science has 
made a significant contribution to the ex- 
panded production program. The improve- 
ment of the soils; the use of fertilizers, lime, 
and manure; the growing of legumes and 
cover crops; and erosion control could not be 
fully effective in raising crop yields without 
the work of the plant breeder, the pa- 
thologist, and the entomologist. The plant 


= 


7 per cent larger than 


‘ 


breeder has given us high-yielding, often 
disease-resistant, varieties that can make use 
Hybrid corn is 
an outstanding example of the 
work, but there are literally hundreds of 
And along with the improvement in 
soils and varieties, there must in many cases 


of increased soil fertility. 


breeder’s 
others. 


be developed a spraying or dusting program 
to control insects and plant diseases. 

On the animal-production side, science has 
made equally effective contributions. Among 
the improvements in this field are breeding 
for higher production of milk and eggs; for 
more efficient meat production; and better 
methods of feeding animals for all purposes. 


Use oF COMMERCIAL PLANT Foop A 
Factor IN DETERMINING YIELD 

Acreage yields of corn, wheat, and cotton 
were relatively constant for 50 or more years 
prior to 19387. Almost uniformly during that 
period increased production was the result 
of increase in the number of acres harvested. 
In contrast, since 1937 the factor of vield per 
acre has become ascendant, especially as to 
corn and cotton. Wheat also has shown an 
uptrend in yields per acre. 
consumed nearly 45 per cent of total com- 


These crops have 


mercial plant food used in recent years. 

In the 17-year period from 1916 to 1932, 
we harvested the 102,000,000 
acres of corn, producing an annual average 
of 2,646,000,000 bushels, with an 
yield of 25.94 bushels per acre. In the 7-year 
period from 1937 to 1943, inclusive, we har- 
vested 90,700,000 acres on the average, with 
an average production of 2,731,600,000 bush- 
els, and an average yield per acre of 30.10 
bushels for the period. In other 
with acreage harvested reduced by approxi- 
mately 12,000,000 acres between the two 
periods, we nevertheless harvested an aver- 
age of 85,000,000 bushels more the 
smaller acreage. 

The following figures show what has hap- 
pened with respect to the fertilization of corn 


on averace 


average 


words, 


on 
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acreage, comparing 1929 with two recent 


years: 


ACREAGE OF CORN FERTILIZED 
In 1938 
18,725,000 


In 1942 
21,543,000 


In 1929 
14,786,000 


Not only did we have a direct increase of 
approximately 6,750,000 acres of corn fertil- 
ized, but we had a distinct increase from 1929 
to 1942 of from 17.5 per cent to almost 21.0 
per cent in the plant-food content of the fer- 
tilizers used. 

Wheat ranks third, with corn and cotton 
first and second in acreage fertilized. Win- 
ter wheat is customarily responsible for 
about two-thirds of our total wheat produe- 
tion, and 12 of the Midwestern States ordi- 
narily produce about 60 per cent of the 
winter-wheat crop. The 5-year average an- 
nual use of fertilizer in these States for 1930- 
1934 was 618,636 tons. Consumption in them 
in 1943 was 1,773,657 tons. The 5-year aver- 
age annual yield of winter wheat in this 
group of States from 1930 to 1934 was 14.6 
bushels per acre; for 1938 to 1942, inclusive, 
it was 16.4 bushels; in 1943 the average yield 


Fertilization of Cotton. Only for cotton 
do we have relatively detailed and accurate 
estimates. They have been made yearly since 


in the Midwest was 15.6; in 1944 it was 18.8 

An increase of more than 1,155,000 in tons 
of fertilizer used was not without consider- 
able influence in maintaining and increasing 
wheat yields. One ton of average fertilizer 
produces an average increase in yield of 85 
bushels of wheat. 

A brief comparison of wheat yields of tw 
eroups of nations is given below. Those in 
the first list use fertilizers with reasonable 
adequacy, and those in the second do not 
Rainfall and other factors, of course, account 
for some of the difference. 


AVERAGE YIELDS OF WHEAT FOR 1930-1934 


Bushe ls 


Country per 

acre 

Sweden 33.3 
United Kingdom 33:3 
Germany 32.1 
Austria 23.6 
France 23.0 
Spain 14.1 
Argentina 13.8 
Canada 13.6 
United States 13.5 
Australia 12.2 


1922 by the U. S. Department of Agriculture. 
A general indication of what has happened 
in cotton growing since 1925 is given below: 


CoTTON FERTILIZATION AND YIELDS 






































Av. acres Av. number Per cent Per cent Av. yield Per cent 
Period harvested of bales acres of 1925-29 per acre | of 1925-29 
per year per year fertilized average (pounds) | average 
1925-29 42,600,000 15,268,200 35.4 100.0 179.2 | 100.0 
1934-39 34,658,000 12,563,000 35.6 | 100.6 1812 | 101.1 
1938—42 23,219,000 11,977,400 43.4 122.6 272.4 | 152.0 
1944 20,098,000 12,359,000 46.1 130.2 295.3 164.8 
1929 | 1938 1944 
een tele ooo = : ee 
Cotton acreage in cultivation as of July 1 44,448 000 25,018,000 20,472,000 
Cotton acreage fertilized 16,811,000 10,294,000 9,435,000 
Per cent fertilized 37.8 40.4 46.1 
Pounds of fertilizer applied per acre 265.4 282.4 328.0 
Estimated plant-food content of fertilizer used 14 to 15% 16.0% 18.0% 
Average yield of lint per acre 164.2 235.8 295.3 
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Increase in the average yield of cotton be- 
tween 1929 and 1944 is due among other 
things to (1) an increase in the proportion 
of acres of higher fertility kept in cotton as 
the enormous cut in acreage took place; (2) 
an inerease of nearly 10 per cent in the num- 
ber of acres receiving fertilizer; (3) an in- 
crease of from 265.4 pounds applied in 1929 
to 328 pounds in 1944; and (4) an increase 
of possibly 20 per cent in the plant-food 
content of the fertilizer used on cotton. 

Other factors that should not be over- 
looked are more favorable weather, 
general planting of higher-vielding strains 
and varieties, better placement of fertilizer 
in the soil (not in contact with the seed, 
which is injurious), and better cultivation, 
which improves the condition of the soil and 
helps to control weeds and to conserve mois- 
ture. In the longer view of the past, in- 
creased mechanization of all farming has also 
had a very great effect. 

Recently Dr. Ralph W. Cummings, of the 
North Carolina Agricultural Experiment 
Station, stated that commercial plant food 
probably accounted for more than 50 per 
cent of the total cotton production obtained 
in his State in 1943. <A crop of 500 pounds 
of lint with its accompanying 750 pounds of 
seed removes from the land about 27 pounds 
of nitrogen, 12.5 pounds of phosphoric acid, 
and 12.5 pounds of potash. 

Correct fertilization improves both yield 
and quality of crops. Years of experimenta- 
tion and statistical studies warrant the con- 
clusion that a ton of the average grade 
customarily used on corn produces a yield 
increase of 125 bushels; on cotton, 2 bales 
of 500 pounds each ; and on wheat, 85 bushels. 

With the foregoing background of prac- 
tical agronomic and economic facts, we pro- 
ceed to sketch briefly the history of the art 
and science of crop feeding, the development 
of the modern chemical fertilizer industry, 
and its present status. 


more 


HIstToryY OF THE DEVELOPMENT OF 
Crop FEEDING 


The use of animal manures as a means of 
enriching the land dates back to the dawn of 
human history. 


The agricultural writers of 


ancient Greece and Rome discussed the rela 


tive merits of various kinds of manures and 


composts made from manures and crop resi- 
dues. Nearly 1900 years ago, Pliny the 
Elder, in his Historia Naturalis, discussed 
the value of green manures, stating that ‘‘it 


is universally agreed by all write 


rs that there 
is nothine more beneficial than to turn up a 


nodded, 


with either the plough or the fork, or else 


Lupines, before they have 


crop ol 


to cut them and bury them in heaps at the 


roots of trees and vines. It is thought, also, 


that in places where no eattle are kept, it is 
advantageous to manure the earth with stub- 


ble or even fern.’’ Thus the value of turning 
under lezumes, as a means of inereasing soil 
fertility, was known in the first century A.D., 
fundamental reason for this 
the end 


of the nineteenth century, when two Ger- 
man investigators, Hellriegel and Wilfarth, 


although the 
value was not discovered until nearly 


proved that the bacteria which live in the 


nodules on the roots of leeumes are able to 


fix atmospheric nitrogen. 

It is also apparent from the writings of 
Pliny and others that the use of marl and 
other forms of lime would improve many 
soils. He discussed the merits of different 
forms of marl and stated that it was used 
chiefly in the Gallic provinces and in the 
British Isles. 

The science of plant feeding in any mod- 
ern sense—knowledge of the soil and of the 
chemical elements essential to plant growth 
—had its real beginning only about 100 years 
ago, and it was also just about a century ago 
that the manufacture of chemical fertilizer 
was begun in England. 

If we go back a little over 300 years we 
find van Helmont, a 
scientist, growing a tree in an earthen pot. 
He weighed it at the start and after five years 
found that it had gained 164 pounds. The 
soil weighed practically the same as at the 


Jelvian physician and 


beginning, so he concluded that the increased 
weight must have come from water and that 
water must be the true plant food 

In England more than 200 years ago 
Jethro Tull (1674-1741), a landowner and 
a graduate of Oxford, published (1733) his 
Horse Hoeing Husbandry. He proposed that 


earth was the true food of plants; that by 
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better tilling, the particles of soil could be 
made fine enough to be taken up by plant 
roots; that tilling could be used as a sub- 
stitute for manure. 

During the next 100 years (1740-1840) 
great progress was made in chemistry, so es- 
sential to an understanding of plant growth. 
The French chemist Lavoisier, during the 
latter half of the eighteenth century, ex- 
plained the true nature of combustion; that 
it is an oxidation process and that the end 
product is carbon dioxide. 

Henry Cavendish (1731-1810), a famous 
English chemist and physicist, was the first 
to determine the comparative weight and 
quantity of gases produced by the decom- 
position of plant and animal substances. 

Joseph Priestley (1733-1804) made his 
contribution by discovering oxygen and also 
by carrying on many experiments dealing 
with plant and animal nutrition. Jan Ingen- 
Housz (1730-1799), a Dutch _ physician, 
proved that the absorption of carbon dioxide 
and the giving off of oxygen are plant func- 
tions that can take place only in the presence 
of light. 

Jean Senebier (1742-1809), a Swiss clergy- 
man and a scientist, was the first to explain 
the process which we now know as photo- 
synthesis—the formation of carbohydrates 
in the plant from carbon dioxide and water 
with the aid of sunlight. 

Theodore de Saussure (1767-1845) was, 
according to Dr. C. A. Browne, ‘‘attracted 
to chemistry by the work of Lavoisier, and 
his special interest in experimental plant 
chemistry was stimulated by the work of 
Priestley, IngenHousz, and Senebier.’’ Dr. 
Browne says: ‘‘It was Lavoisier who chiefly 
helped to provide the foundation stones of 
modern agricultural chemistry, but it was 
Theodore de Saussure who put them in 
place.’’ And Sir John Russell says: ‘‘To 
him is due the quantitative experimental 
method which more than anything else has 
made modern agricultural chemistry pos- 
sible; which formed the basis of subsequent 
work by Boussingault, Liebig, Lawes, and 
Gilbert.’’ 

Carl 8. Sprengel (1787-1859), a native of 
Hanover, Germany, made a larger contribu- 
tion to the science of plant feeding than is 


usually accredited to him. Browne says of! 
him: ‘‘It is strange that his name should 
have been so completely overlooked by later 
writers, although he was the first to announce 
many of the ideas that have been wrongly 
accredited to Liebig and other later investi- 
gators.’’ His list of 15 chemical elements 
which he considered to be essential to crop 
growth includes 11 of those which are now 
regarded as necessary. The 11 elements wer 

oxygen, carbon, hydrogen, nitrogen, sulphur, 
phosphorus, potassium, calcium, magnesium, 
iron, and manganese. We now add onl 
copper, zine, and boron to this list. He 
pointed out that if only one of the elements 
necessary for growth be lacking the plant 
will not thrive, even though all the others 
occur in abundance—a statement which is as 
true today as it was then. 

The first scientist to conduct actual field 
experiments was Jean Baptiste Boussingault 
(1802-1887). He began his experiments on 
his farm in Alsace about 1834 and described 
them in a series of articles published in 1836 
and succeeding years. In discussing his 
work Dr. C. A. Browne says that ‘‘until the 
third decade of the 19th century, agricul- 
tural chemists had occupied themselves 
chiefly with the problems of chemical com- 
position and very little with the problems of 
mutual chemical relations. Much knowledge 
had been accumulated concerning the ele- 
mentary composition of agricultural prod- 
ucts, but no one had yet attempted to follow 
the balance of chemical elements in the grow- 
ing of a crop or in the feeding of an animal. 
He first made agricultural chemistry a true 
experimental science by transferring it from 
the laboratory to the field and stable.’’ To 
him, says Sir John Russell, ‘‘belongs the 
honor of having produced the method by 
which the new agricultural science was to 
be developed. He reintroduced the quanti- 
tative method of de Saussure, weighed and 
analyzed the manures used and the crops 
obtained, and at the end of the rotation drew 
up a balance sheet showing how far the 
manures had satisfied the needs of the crops, 
and how far other sources of supply—air, 
rain, and soil—had been drawn upon. 
Boussingault’s work covered the whole range 
of agriculture and deals with the composition 
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of crops at different stages of their growth, 
with soils, and with the problems of animal 
nutrition. Unfortunately the classic farm 
of Bechelbronn did not remain a center of 
agricultural research and the experiments 
eame to an end.’’ 

The year 1840 has great significance for 
the student of agricultural chemistry, par- 
ticularly to the student of plant nutrition, 
and also to the manufacturer of chemical 
fertilizer. It was in 1840 that Justus von 
Liebig, the famous German chemist, was in- 
vited to report to the British Association for 
the Advancement of Science on the state of 
organic chemistry. This report was ampli- 
fied and published the same year as Chem- 
istry in its Application to Agriculture and 
Physiology. Sir John Russell states that 
‘“‘this report came like a thunderbolt upon 
the world of science. With polished inven- 
tive and a fine sarcasm he (Liebig) holds up 
to scorn the plant physiologists of his day 
for their continued adhesion, in spite of ac- 
cumulated evidence, to the view that plants 
derive their carbon from the soil and not 
from the carbonic acid of the air. . . . Lie- 
big’s ridicule did what neither de Saussure’s 
nor Boussingault’s logic had done. It finally 
killed the humus theory (the theory that 
plants derived their carbon from the organic 
content of the soil).’’ 

After taking his degrees at Bonn and 
Erlangen, Liebig through the sponsorship 
of von Humboldt was enabled to spend two 
years in Paris with Gay-Lussae. In 1824 he 
became professor of chemistry at the Univer- 
sity of Giessen. There he became famous as 
a teacher and investigator in organic chem- 
istry, serving until 1852, when he went to 
Munich. His teaching and personality at- 
tracted pupils from all parts of the world. 

His great ability as analyst, teacher, and 
editor enabled Liebig to include in his book 
a review of existing knowledge which at- 
tracted immediate attention. By 1848 the 
book had gone through 17 editions and trans- 
lations and was constantly revised by the 
author. It contained over 200 references to 
the work of approximately 100 different 
authors but did not report much in the way 
of original research. Liebig stated that the 
hydrogen and oxygen used by plants came 


from water; the nitrogen from ammonia; 
that certain mineral substances were essen- 
tial; alkalies were needed for neutralizing the 
acids developed within the plant ; phosphates 
were necessary for seed formation, and potas- 
sium silicates for development of grasses and 
cereals. He stated that the fertility of the 
soil could be maintained by returning, in the 
form of manure or chemicals, the mineral 
constituents and the nitrogen removed in 
the crops; that when sufficient crop analyses 
had been made it would be possible to tell 
the farmer exactly what he should add in 
agrono 


any particular case. (Present-day 


mists would be happy if that last suggestion 
of Liebig’s were really true.) 

Perhaps the greatest contribution made by 
Liebig was the stimulus which the publica- 
tion of his book gave to other research work- 
ers in the field of plant feeding. Even the 
controversies which he started bore valuable 
fruit in later years. 

One of those who listened most attentively 
to Liebig’s report in 1840 was a young Eng- 
lishman, Sir John Bennet Lawes, who even 
then had begun his famous experiments at 
his country estate at Rothamsted. Fittingly, 
Liebig had treated 
bones with sulphuric acid in order to make 
the phosphate more available to plants, but 
Lawes figured that, since the supply of bones 
was limited, natural phosphates might be so 
treated with equally good results. He ex- 
perimented, and in 1842 patented his process 
for the manufacture of superphosphate. For 
the next 30 years he engaged in the manu- 


Gay-Lussae’s student 


facture of superphosphate on a large seale 
and spent a great deal of his wealth in estab- 
lishing the Rothamsted Experimental Sta- 
tion, the forerunner of all the agricultural 
experiment stations that we have in the 
world today. Thus the science of plant feed- 
ing and its close ally 
chemical plant foods 
velop in a modern sense during the years 


1840 and 1842. 


the manufacture of 
really began to de- 


I, XPERIMENT STATIONS AND OTHER AGENCIES 
ENTER THE I'IELD 

The establishment of the now famous 

Rothamsted Experimental Station at Harp 

enden, England, in 1843 is customarily re- 
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garded as the beginning of the modern 
period in soil and plant research, particu- 
larly as it relates to the maintenance of and 
increase in crop yields through crop rotation, 
the use of manures and fertilizers, and other 
soil management practices. Speaking of this 
early period, Sir John Russell says that 
‘‘farmers were slow to believe that ‘chem- 
ical manures’ could ever do more than stim- 
ulate the crop, and declared they must ulti- 
mately exhaust the ground. The Rothamsted 
plots falsified this prediction; manured year 
after year with the same substances and 
sown always with the same crops, they even 
now... continue to produce good crops 
” 

Interest in soil improvement and in plant 
nutrition developed rather more slowly in 
the United States than in Europe, largely 
because our land was newer and there was 
still plenty of land that could be had almost 
for the asking. Many of the leading farmers 
belonged to agricultural societies and were 
thus able to keep in touch with the develop- 
ment of new methods and practices. The 
value of liming the soil was fairly well 
known prior to 1840, due largely to the ex- 
periments and the writings of Edmund 
Ruffin of Virginia. His essay on Calcareous 
Manures, first published in 1821, was ampli- 
fied and published in book form, the fifth 
edition appearing in 1852. 

Two editions of Liebig’s book were pub- 
lished in this country before 1848 and did 
much to arouse interest in soil chemistry. 
Also a considerable number of students who 
went abroad to study in European univer- 
sities were coming in contact with the work 
of Liebig and other scientists on the Conti- 
nent and with the work of Lawes and Gil- 
bert at Rothamsted. Returning, many of 
these students became leaders in agricultural 
research in this country. Space limits for- 
bid details, but some experiments with fer- 
tilizers were conducted prior to 1860. Ex- 
periments were conducted in Pennsylvania 
in 1857, in Maryland in 1858, in Michigan in 
1863, in New Jersey in 1865, in Massachu- 
setts in 1867, in Maine in 1868, in Illinois 
in 1871, and in Kansas in 1872. 

Passage of the Morrill Act by Congress 
in 1862 made possible the eventual establish- 


ment of an agricultural college in each 
the 48 States and provided a strong stim 
lus to agricultural education and researe 
During the next 25 years experiment statio: 
were established in a number of States wit 
out Federal aid, and a number of expe 
ments with fertilizers were conducted. T! 
best known of these are the Morrow Plot: 
established at the University of Illinois 
1876, and the Jordan Plots at Pennsylvan 
State College, started in 1881. These a 
the oldest permanent experimental plots 
this country, and they are still being ¢o 
tinued. 

In 1887 the Hatch Act was passed | 
Congress providing for the establishment 
an agricultural experiment station in eac! 
State. This law established the prinecip 
of matching Federal with State funds an 
has made possible the building of an organ 
zation for agricultural research in this coun 
try which is not equaled by that of any othe 
country. 

After 1887 experimental work in the fiel 
of plant nutrition grew rapidly. Experi 
ments involving the use of fertilizers, limin: 
materials, manures, and crop rotations wer 
started in most of the eastern, southern, an 
middle-western States. This work was sup 
plemented by many experiments conducted 
in the greenhouse and by a vast amount o 
chemical analysis of soils and crops. For 
long time agricultural chemists believed, wit! 
Liebig, that by analyzing the soil and th 
crop they should be able to tell the farme: 
exactly what fertilizer he should use. But 
field experiments indicated clearly that chem 
ical analysis alone was not a practical solu 
tion to the problem. It was shown that al 
though a soil may contain a relatively larg 
quantity of total phosphorus or potassium 
only a small amount might be available dur 
ing any crop year. The chemists then tried 
to devise means of determining the availab/: 
plant-food content of the soils, and work 
along this line has continued to the present 
time. So-called ‘‘quick methods”’ of analyz 
ing, or testing, soils for their available plant 
food content are now in use in nearly every 
state. 

Progress has also been made in plant 
analysis, and many methods are now avail 


t 


I 
t 
f 
I 
I 


oud tt 


RE RET oe 





THE ART 


able which indicate the nutrient status ol 
Often the 
tor 


the grower to make supplementary applica- 


t 


plants at any stage of growth. 
use of these methods makes it possible 
tions of fertilizer to correct a sp cific defi 
ciency. 

During the past 25 years agronomists, 
horticulturists, plant physiologists, and plant 
pathologists have made an intensive study of 
symptoms that develop in plants as a result 
of deficiencies of the various essential ele- 
ments. Many of these symptoms are accu 
rately deseribed and illustrated in Hunger 
Signs in Crops, published by the American 
Society of Agronomy and The National Fer- 
tilizer Association. It is not yet possible for 
the agricultural scientist or the extension 
teacher to tell a farmer precisely what ferti 
lizers will give the best results on a particu! 
lar field and crop, but it is possible to make 
very intelligible recommendations, far more 
accurate ones, in fact, than could have been 
made even 10 years ago. To make a goo 
recommendation it is necessary to know the 
characteristics of the soil, its previous treat 
ment, its degree of acidity or alkalinity, and 
its available content 
mineral elements, particularly phosphorus 
and potassium. 
on the same soil type are always helpful, 
as are, of course, visible symptoms of the 
plant-food deficiencies. Plant-food analyses 
and tests are often employed when diagnosis 
is difficult. 


of the more essential 


The results of experiments 


THE MopEerRN FERTILIZER INDUSTRY 
DEVELOPS 


We have stated above that the manufac- 
ture of commercial fertilizers in a modern 
sense really began in 1842, when Sir John 
Lawes patented his process for the manufac- 
ture of superphosphate. The art of 
feeding could not develop until science had 
pointed the way. Up to that time farmers 
had depended upon animal manures supple- 
mented, to some extent, by lime. Animal 
bones had also been used to some extent. 
In 1824 two barrels of Peruvian guano ar- 
rived in Baltimore for someone to try as a 
fertilizer, and in 1832 the first commercial 
importation of Peruvian guano was made. 


crop 


AND SCIENCE OF 


CROP FEEDING 13 


In 1830 the first Chil 


Norfolk, Va In 


ammonia salts were produced in England, 
nd sulphate of ammonia was sold as a 

izer in England from that time on, but 
was not produeed in this country until 50 
vears later. In 1845 Liebig demonstrated 
the value of potash as a fertilizer, but its 


actual use dates from about 1860. 


Tl} ; + 1 t tiliz . ‘ . nad . 
The first mixed fertilizers were made in 
Baltimore about 1850, and by 1855 ‘‘manipu 
: ; 
lated guanos’’ were being sold up and down 


These fertili ers econ 
and phosphorie acid 
about 50,000 


the 


he Atlantic coast. 
tained only nitrogen 
As late 


uxed fertilizers 


tons of 


United 


as 1868 only 
were used in 
States. 


Peruvian and other guanos were the prin 


1840 +t 1870 
fertilizer, but it varied 


cipal fertilizers used from 


Guano was a 2ood 


ereatly in composition. The supplies were 
rapidly depleted, although small quantities 
have been imported all through the vears, 
and still are. 
The American 
began to develop in earnest when the value 
of the 
was recognized in 


fertilizer industry really 


South Carolina phosphate deposits 


1867, and the production 
of superphosphate on a large scale was thus 
made possible. 

Potash salts were first imported from Ger 
many in 1869 or 1870, and from 1870 until 
the World War began in 1914 manufacture 
of fertilizer and its use on American farms 
developed rapidly. 

Animal by-products and cottonseed meal 
became available for use in fertilizers in in 
creasing volume, potash salts were imported 
from Germany and nitrate of soda from 
Chile, and the Florida and 
phate deposits were discovered and worked 


Tennessee phos 
on a large scale. Superphosphate production 
increased from 31,000 tons in 
than 3,000,000 tons in 1913. 


1868 to more 


Until 1914 the nitrogen in mixed ferti 
lizers was derived mainly from animal 
by-products, cottonseed meal, and Chilean 


Sulphate of ammonia production 


had been increasing gradually since 1893, 


nitrate. 


and cyanamide produced at Niagara Falls, 
Canada, came on the fertilizer market about 


1910. <All our fertilizer potash, prior to 
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World War I, came from Germany. The 
American potash industry was not yet born. 

The year 1914 marked the beginning of 
vast changes in fertilizer manufacture, with 
the result that fertilizers became better and 
relatively cheaper. 

As the use of fertilizers developed, the in- 
dustry grew until at present there are about 
900 plants located in consuming areas. The 
table below shows that the total consumption 
of mixed fertilizers and of all fertilizer mate- 
rials has increased from 1,150,000 tons in 
1880 to about 12,000,000 tons in 1944. 


CONSUMPTION OF FERTILIZER IN THE UNITED STATES 


Mixed Fertilizer and Materials 


Year Tons Year Tons 
1880 1,150,000 1925 7,334,000 
1890 1,950,000 1930 8,222,000 
1900 2,200,000 1935 6,276,000 
1910 5,453,000 1940 8,303,000 
1920 7,177,000 1944 12,000,000* 








* Preliminary estimate. 


About 70 per cent of the fertilizer used in 
the United States is applied in the form of 
mixed fertilizers, the rest as single materials. 
Most mixed fertilizers supply nitrogen, phos- 
phorus, and potassium, as these are the three 
plant foods most frequently needed on the 
great majority of soils, but in some areas and 
for some crops other elements are needed, for 
example, magnesium, boron, manganese, zinc, 
copper, and iron, and these are often in- 
cluded in fertilizer mixtures. Large quan- 
tities of calcium and sulphur are supplied in 
most mixed fertilizers and in several of the 
fertilizer materials. These elements are es- 
sential to plant growth, but deficiencies are 
not commonly observed in the field because 
of the large quantities present in most soils 
and applied in fertilizers. 


Nitrogen. Nitrogen is an essential con- 
stituent of powder and other explosives, a 
necessary constituent of animal and plant 
proteins, and, of course, of animal feeds. It 
is also one of the three major plant foods. 
Thus, as powder, protein, or plant food, 
nitrogen plays a big part both in war and in 
peace. 


World War I created an enormous demand 


for nitrates, both for use in making explo 


sives and for fertilizers. Other countries 


could still get Chilean nitrate, but German, 
could not, so she developed a great air-nitr: 


gen industry. Following the war, our air- 


nitrogen industry developed rapidly, but by- 
product sulphate of ammonia continued 1 
be the principal source of nitrogen used in 
mixed fertilizer, and we are still importin 
large quantities of Chilean nitrates and, t 
a less extent, cyanamide and, recently, am 
monium nitrate from the war nitrogen plants 
of Canada. Synthetic nitrate of soda pro 
duced by our domestic air-nitrogen industry 
has been on the market for some 15 years 
It is produced in substantial quantities 
Nitrogen solutions, containing ammonia, am- 
monium nitrate, and urea, are important con 
stituents of mixed fertilizers. 

A tremendous expansion in the production 
of nitrogen from the air was planned at the 
very beginning of the defense program in 
order to insure ample nitrogen supplies for 
munitions, for industry, and for agriculture. 
Despite competitive demands, agriculture 
has fared well, as indicated by the figures 
in the following table. Measured by the 


CONSUMPTION OF NITROGEN IN THE UNITED STATES 


(Short Tons) 








1880 18,800 | 1930 375,800 
1890 45,000 | 1935 306,100 
1900 71,800 | 1940 413,100 
1910 145,400 | 1944 600,000 
1920 227,800 | 





tremendously expanded demand, there was 
some shortage of nitrogen in 1942 and 1943, 
and there is a slight shortage at present, 
due to the exceedingly heavy demand fer 
explosives. 

About half of the nitrogen used as ferti- 
lizers is used in mixtures and about half o! 
it is used alone as side and top dressings. 
Prior to World War I large quantities of by- 
product organic materials, such as cotton- 
seed meal and animal tankages, were used 
as fertilizer, but these materials are now used 
almost entirely in animal feeds. Fertilizer 
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nitrogen now comes mainly from chemical 
sources, such as ammonium sulphate, nitrate 
of soda, ammonia solutions, ammonium ni- 
trate, cyanamide, and urea. 


Phosphoric Acid. Available phosphoric 
acid used in fertilizers is obtained almost ex- 
elusively from superphosphate. Bone meal, 
once important as a fertilizer, is now used 
almost entirely in animal feeds. Some am- 
monium phosphates and basie slag are used, 
but the total quantities are negligible when 
compared with superphosphate. Superphos- 
phate is now produced in about 170 plants, 
which are located in regions where consump- 
tion is largest. For example, the Carolinas, 
Georgia, Florida, and Alabama use about 
half of the fertilizer and have about half of 
the superphosphate plants. The raw mate- 
rials used in the production of superphos- 
phate are phosphate rock and sulphuric acid. 
Many plants are equipped to make their own 
sulphuric acid; hence, their raw materials 
are phosphate rock and sulphur. 

Superphosphate has been produced in this 
country since about 1850. It was first made 
from spent bone black, later from rock from 
West Indian phosphate deposits. When the 
South Carolina deposits were discovered in 
1867 production began to increase rapidly. 
In 1920, annual production for the first time 
exceeded 5,000,000 tons. It did not again 
reach that level until 1941. Plant capacity 
has always exceeded production and demand, 
and the big increase in production during 
the past few years was accomplished with 
little new plant construction. 

Our reserves of phosphate rock, which are 
located mainly in Florida, Tennessee, and 
the intermountain States of Montana, Idaho, 
Wyoming, and Utah, are sufficient to last 
from 2,000 to 5,000 years. In addition, there 
are some 2,000,000 acres yet to be examined 
in the intermountain States, and geologists 
believe that additional phosphate deposits 
may be found. 

The production of superphosphate since 
1880 is shown in the accompanying table. 


Potash. The cutting off of our potash 


supply from Germany at the outbreak of 
World War I 


intensified the search for 


PRODUCTION OF SUPERPHOSPHATE IN THE 
UNITED STATES 


Basis 18 per cent P,O 


L880 205,000 1925 $4 040.000 
1890 180,000 1930 1,415,000 
1900 1,505,000 1935 2,950,000 
1910 2.595.000 1940 £865,000 
1920 5,130,000 1944 7,000,000" 


* Preliminary estimate 


potash in this country by Government agen- 
The 


development of our potash industry from a 


cies, private firms, and individuals. 
small beginning in 1915 to our present an- 
nual production of more than 800,000 tons 
of actual potash (KO) is a most interesting 
story and a record of which American pri- 
vate industry can well be proud. As re- 
cently as 1938, 40 per cent of our potash was 
still coming from Europe, and although our 
imports are now practically nil, both Amer- 
farmers and American 
at the highest 
The consumption of potash as fer- 


ican industry are 


using rate ever at 
tained. 


tilizer is shown below: 


potash 


PoTASH CONSUMPTION IN AGRICULTURE, 1880-1944, 
IN CONTINENTAL UNITED STATES* 
Tons actual potash (K,O 


Year Imported Domestic Total 
1880 20,000 20.000 
1890 30,000 30,000 
1900 60,000 60,000 
1910 270,000 270,000 
1920 170,000 10.000 210.000 
1925 250,000 25,000 275.000 
1930 305,000 415.000 350.000 
1935 165.000 35.000 300.000 
1940 70,000 | 340.000 410.000 
1944 610,000 610,000 





* Data supplied by the American Potash Institute, Inc 


CONCLUSION 


Malthus, the English 
theory that 


Thomas 
promulgated his 


In 1798 
sociologist. 
poverty and distress are unavoidable, since 
population increases by geometric ratio and 
the means of subsistence by arithmetic ratio; 
that therefore war, famine, and disease are 


hecessary as cheeks on population nerease. 
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A century later (1898) Sir William 
Crookes, in his presidential address before 
the British Association for the Advancement 
of Science, startled the world by calling at- 
tention to the seriousness of the wheat prob- 
lem. The acreage of wheatland could not 
be increased very much, he said, except at the 
expense of other crops also needed, and the 
alternative was higher yields per acre. This 
could easily be accomplished by the use of 
nitrogen fertilizers, but the exhaustion of the 
natural deposits of Chilean nitrate was in 
sight and supplies of nitrogen from other 
sources were not sufficient. Crookes was a 
great scientist and was thinking far in ad- 
vance of his time. What he was really trying 
to show was that some means must be found 
for fixing atmospheric nitrogen; in fact, he 
had shown how this could be done by the 
electric-are process, the first process used for 
fixing atmospheric nitrogen and long since 
discarded because of its high cost. Neverthe- 
less, Crookes stimulated research and pointed 
the way to a great development. 

Since 1898 the whole nitrogen picture has 
changed completely. We now have within 
relatively easy reach an unlimited supply of 
air nitrogen to supplement our by-product 
production and our importations of Chilean 
nitrate—not to mention our enormous soil 
reserves of nitrogen, or the nitrogen fixed 
by the bacteria in the nodules that grow on 
the roots of leguminous plants and by other 
soil organisms, or the large revolving supply 
in manures and crop residues, or even that 


which is brought down in rain. Our knoy 
reserves of phosphate rock are sufficient 

last at least 2,000 vears, and we have enoug 
potash in sight to last at least 100 years, wit 
the probability that much more will be foun 

Our farmers, aided by science and exte) 
sion teaching, are now able to utilize cor 
mercial fertilizers efficiently, and we estimat 
conservatively that 20 per cent of our present 
agricultural output can be credited to fe 
tilizer use. This percentage varies great] 
from State to State, also for the various 
crops. We have been able to meet the great! 
increased demand for food, feed, fiber, an 
raw materials by expanding our agricultur 
vertically; that is, by increasing yield pei 
aere, rather than by horizontal expansio1 
which means more acres and an increase in 
manpower, horsepower, and machine power 
which we did not have. We estimate tha 
fertilizer use has obviated putting into cul 
tivation at least 50,000,000 acres of addi 
tional cropland. 

Fertilizer is now being used on about 
70,000,000 acres, one-fifth of the total har 
vested acreage. There are approximately 
175,000,000 acres of other cropland on which 
fertilizer could be used to advantage, and 
besides that there are 175,000,000 acres 
of pastureland which could be improved 
through fertilization as the need develops 
for inereased livestock production. Thus 
there is ample opportunity for expanding 
our agriculture on present acreage to meet 
our needs for a long time to come. 
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THE LEGEND OF CINCHONA 


By GEORGE URDANG 


DIRECTOR, AMERICAN INSTITI 


blessines which the 


the 
continent presented to the people 
of the Old World, the bark of that group of 
evergreen trees called Cinchona has certainly 


AMONG 
American 


many 


been one of the most wonderful. 

Everybody knows that this bark and its 
alkaloids, especially quinine, first isolated 
by the French pharmacists Pelletier and 
Caventou, have proved to be still irreplace- 
able for the treatment of intermittent fevers, 
of ague and malaria, and that the white 
man’s settlement and warfare in large areas 
of the world would have been impossible 
without these drugs. The question arises 
and has, indeed, been asked throughout the 
centuries: how came the people of the Old 
World to know of and learn to use the mi- 
raculous drug ? 

The beginnings of the 
bark as an antifebrile are still clouded 
mystery. There is no evidence that the na- 
tives in Peru knew of the unique qualities of 
its contents and employed it as a drug before 
the arrival of the Spaniards. Furthermore, 
there was much confusion as to the real fever 
bark. For centuries the bark of the Peruvian 
balsam tree was used illicitly, as well as in 
good faith, instead of that of Cinchona, and 
the nomenclature was uncertain.  Fliick- 
iger and Hanbury stated in their excellent 
Pharmacographia (second edition, London, 
1879) the following: 

Humboldt [who visited the areas concerned in 
1802] declares that at Loxa the natives would rather 
die than have recourse to what they consider so 
dangerous a remedy. Pdéppig (1830) found a strong 
prejudice to prevail among the people of Huanuco 
against Cinchona as a remedy for fevers, and the 
same fact was observed farther north by Spruce in 
1861. The latter traveller narrates that it was im 
possible to convince the cascarilleros of Ecuador that 
their Red Bark could be wanted for any other pur- 
pose than dyeing cloth; and that even at Guayaquil 
there was a general dislike to the use of quinine. 

Markham [1862] notices the curious fact that the 
wallets of the native itinerant doctors, who from 
father to son have plied their art since the days of 
the Ineas, never contain cinchona bark. 

Although Peru was discovered in 1513 and sub- 


Cinchona 
in 


use of 


TE OF THI 


HISTORY OF PHARMACY 
l ed to Spanish by the middle of the cen 
tury } tion has i of the 143 
bark wi which the name of the country is ¢ 
nected |{** Peruvian bark’’ irlier than com 
mencement ot the sevent« I entury. 
There IS a growlne tendency to assume 


that malaria not known in the South 


Americas before the arrival of the Spaniards, 


Was 


but was one of the diseases imported by the 


conquerors into the new country. This 


heory explains the lack of knowledge of the 
antifebrile effect of the Cinchona or Peru 
vian bark on the part of the Indians. How- 


them, who then did find 
suffering 


external 


ever, if it 
out What 
mankind 


Was Not 


nature had in store for 
in these wrinkled brown 


coverings of a group of tropical trees? 
It is that 


from the Indians very early about the medie- 


known the Spaniards learned 
inal virtues of the balsam obtained from the 
Peruvian balsam tree, and that the Spanish 
Jesuits in their systematic endeavor to find 
some drug for the treatment of intermittent 
jected the bark of this tree, the 


fevers sul 
bitter taste of which intimated some effective 
constituent to what would be ealled today 
Achieving 
not logical to 


clinical experiments. some, al- 
though limited, results, was it 
investigate other bitter barks as to similar, 


if not even better, effects, and that in this 


way finally the Cinchona bark and its mi- 
raculous qualities were discovered? After 
all, the prominent part played by the Jesuits 


in the early distribution and advocacy of 


} 


Cinchona bark as a remedy for intermittent 
fever belongs to the few facts concerning the 
early history of Cinchona that are definitely 
assured. 

The first mention of the genuine Cinchona 
bark by a European writer is contained in 
the Cronica .Moralizada del Orden de 
Augustin en el Pert of the Augustinian 


San 


monk Antonio de la Calancha, bearing an 
ecclesiastical imprimatur dated 1633 at Lima. 
In this booklet Calancha writes: 


} 


A tree grows which they call ‘‘the fever tree’’ in 
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the country of Loxa, whose bark, of the colour of 
cinnamon, made into powder amounting to the weight 
of two small silver coins and given as a beverage, 
cures the fevers and tertianas; it has produced 
miraculous results in Lima. 


Calancha does not use an Indian term for 
the tree. He reports the meaningful Spanish 
name Arbol de Calenturas (fever tree), 
coined apparently by the grateful Spaniards 
who were cured by the wonder bark. There 
is attached no romantic story concerning the 
discovery of the miraculous drug or special 
circumstances preceding its introduction. 
The same holds true for the report on the 
‘fever tree’’ given by the Jesuit Bernabe 
Cobo, who lived in Peru and Mexico from 
1596 to 1653, in his Historia del Nuevo 
Mundo. 

Every one familiar with folklore knows 
that very soon the one or the other story had 
to be invented in order to satisfy the deeply 
rooted human need for the extraordinary 
embellishment of the extraordinary. 

There was very early the story of a lion 
who, shaken by fever, was observed drinking 
from a pond into which Cinchona bark was 
fallen, and immediately recovered. This was 
too legendary, of course, to be accepted as 
the truth not only by the plain people but 
also by scientists. There was, however, an- 
other story which was brought to public 
attention in the second half of the seven- 
teenth century and which was believed by 
the learned as well as the unlearned until 
quite recently. It was the legend of the cure 
of the Countess of Chinchon, the wife of 
the Viceroy of Peru, by samples of the mi- 
raculous bark sent to her husband by the 
Governor of Loxa. Sebastiano Bado, an 
Italian physician and one of the most ardent 
promoters of the use of the antifebrile bark 
who gives the first account of this cure in 
a booklet published in 1663, says that he de- 
rived his information from a letter written 
by an Italian merchant who lived many years 
in Peru and redated the event ‘‘thirty or 
fourty [sic] years,’’ meaning the time be- 
tween 1623 and 1633. 


When this [the happy cure] was learned in the 
City of Lima, the people approached the Vicereine 
by intermediaries, not so much joyfully and congrat- 


ulatory, but supplicatingly, begging her to deign 
help them, and say, if she would, by what rem 
she had at last so marvelously, so quickly, recover 
so that they, who often suffered from precisely this 
fever could also provide for themselves. 

The Countess at once agreed. She not only t 
them what the remedy was, but ordered a large qua: 
tity of it to be sent to her, to relieve the sufferings « 
the citizens, who often suffered from the fever. 

did she only order this great remedy the Bark to | 
brought, but she wished to dispense it to the many 
sick with her own hands. And the thing turned 

so well that just as she herself had experienced t 

generous hands of God in that miraculous remed) 
so all the needy who took it marvelously recover 

their health. And this bark was afterwards call 

Countess’s Powder, which in Spanish is los polvos « 
la Condega. 


Since then this story has had a fixed 
place in all reports on Cinchona and its his- 
tory. Following a well-known rule of folk. 
lore, it has been enhanced in the course o! 
time by new and even more touching fea 
tures. First more attention was given to thi 
Governor of Loxa to whom the Countess 
allegedly was indebted for the remedy. It 
was stated that it was Don Juan Lopez di 
Canizares, that his own cure from malaria 
took place in 1630 and—this is the new fea- 
ture—that the mysterious drug was adminis- 
tered to him by an Indian cacique. Scien- 
tists like Charles-Marie de la Condamine, who 
was in Peru from 1736 to 1743, perpetuated 
the story of Bado, and the great Linné gay 
it his blessings by naming the botanical 
genus ‘‘Cinchona’’ after the Countess, basing 
his new term on Bado’s Italian spelling of th: 
name which in correct Spanish reads Chin- 
chon. Finally, in 1874, Sir Cl. R. Markham 
wrote an elaborate Memoir on the family of 
Chinchon in which he, without any evidence 
dated the alleged cure of the Countess as 
1638 and identified the heroine of the stor) 
as Ana de Osorio who married the Count of 
Chinchon on August 11, 1621. Markham 
furthermore added another detail, namely 
that the Countess on her return to Spain 
‘fadministered Peruvian bark to the sufferers 
from tertian agues on her lord’s estates, in 
the fertile but unhealthy vegas of the Tagus, 
the Jarama, and the Tajuna. She thus spread 
blessings around her and her good deeds are 
even now remembered by the people of 
Chinchon and Colmenar in local traditions.’’ 
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This touching story is based entirely on 
reports received by Sir Markham from the 
administrator of Chinchon who himself re- 
lated ‘‘local traditions’’ without any docu- 
mentary proof whatsoever. It is understood 
that such ‘‘information’’ cannot be regarded 
as a very reliable source. 

Nevertheless, in 1930 the story of the cure 
of the Countess of Chinchon, with all its em- 
bellishments, was generally believed with the 
only change that now the second and not the 
first wife of the Count was thought to have 
been the heroine. The likewise very dubious 
story of Don Juan Lopez de Canizares, Gov- 
ernor of Loxa, having been the first Euro- 
pean to be cured through the use of Cinchona 
bark was even made the basis of a Cinchona 
Tercentenary celebration that, in 1930, was 
observed all over the civilized world. 

It was Henry S. Wellcome, born in 1853 
in Almond, Wisconsin, U.S.A., as the son 
of an itinerant missionary preaching among 
the Indians, and at the time of his death in 
1936 an English baronet and the head of one 
of the world’s biggest pharmaceutical houses, 
who initiated the observance of this celebra- 
tion and arranged a unique Cinchona exhibi- 
tion within another unique creation of his, 
the Wellcome Historical Museum, in London. 
Although this celebration was based on his- 
torically uncertain ground, the world of 
science has all reason to be grateful for it. 
At no other time and occasion would it have 
been possible to collect and secure so much 
valuable material concerning the history of, 
and the scientific work done on, Cinchona. 

If there were such a readiness even in the 
world of science to submit to the allurement 
of a touching story, what could be expected 

‘from the laymen? Thus there appeared re- 
‘ports and finally novels and plays that gave 
the story still another turn, making it a dra- 
matie event in the relations between the In- 
‘dians and the Spanish conquerors. Now it 
was not the Governor of Loxa who, cured by 
)the benevolence of an Indian, conveyed the 
‘miraculous drug to the Countess of Chin- 
chon, but there was a direct relation between 
‘the Indians and the wife of the Viceroy cf 
)Peru. A story of this kind was written by a 


ue 


‘female Dutch novelist, Madame de Genlis, 


i about 1800. It was dramatized by Jan de 


* 


Be abe lpn gh 


Quack whose play was published in 1819 
under the title Zuma, Of De Ontdekking van 
den Kina-Buast. The legend of the first use 
of Cinchona bark by Europeans had reached 
its sentimental and sensational climax. 
Enmity prevailed between the Inca and 
the representative of the conquerors, the 
Count of Chinchon. The Spaniards died 
from tertian fever by the hundreds while the 
Inca, having the means to cure them in his 
hands, observed the death of his enemies with 
diabolie pleasure. Then the Countess herself, 
the wife of his main adversary, was stricken 
with the illness and her death seemed to be 
unavoidable. In this moment the 
daughter of the Inca, who secretly adhered 
to the Christian faith felt herself compelled 
to help. She furnished the Countess with the 
powdered bark of Cinchona, the Countess 
immediately recovered, and the play of Jan 
de Quack closed with a splendid scene of 
fraternization between the Spaniards and the 
Indians. There are frescos in the pharmacy 
of the 8. Spirito Hospital at Rome of an ap- 
parently earlier period picturing the de- 
livery of the Cinchona bark to the Count of 
Chinchon and his administration of the life- 


Zama, 


saving potion to his Countess. 

It was in the the 
Cinchona Tercentenary Celebration spread 
all these stories once more all over the world 


same vear in which 


that a discovery was made which once and 
forever deprived the romantic texture woven 
about the first use of Cinchona by Europeans 
of its historical fundamentals. The irony of 
history made the same man who had ini- 
tiated the celebration the initiator of this 
discovery. It was in behalf of Sir Henry S. 
Wellcome that Miss I. A. Wright undertook 
the research in the Sevillian Archivo Gene- 
rale de Indias in the course of which 
found the official diary of the Count of Chin- 
chon relating to his term of office as Viceroy 
of Peru and meticulously reporting every 
detail in the life of the Count and his family. 
A. W. Haggis to whom the world of science 
is indebted for his masterly investigation and 
clarification of the history of Cinchona pub- 
lished in the Bulletin of the History of Medi- 
cine (vol. X, 1941) concludes: 

2. That the absence of any mention of the remedy 
or of any serious illness of the Countess in the official 


she 
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Diary of the Count of Chinchon strongly suggests 
that the romantic story of the cure of the Countess 
by Cinchona is no more than a fable. 3. That she 
never returned to Spain, but died at Carthagena, Co- 
lombia, on 14 January 1641, and so could never have 
brought the remedy to Europe, nor distributed it to 
the poor of her native country. 


Thus, the touching story of the part of the 
Countess of Chinchon in the discovery of the 
medicinal qualities of Cinchona bark ex- 
ploded about three hundred years after it 
was reported for the first time. 

But was there not still another possibility ? 
Since it was proven beyond any doubt that 
the Countess could not have been the heroine, 
what about the Count as the hero? It may be 
that only the roles of the two had been con- 
fused, that she helped him to the life-saving 
drug instead of him doing that to her. It 
speaks for the immortality of well-told leg- 
ends that this version forms indeed the last 
line of defense of those whose hearts long for 
romance as an integral part of life. True, 
the Diary of the Count in reporting the at- 
tempts to fight the fevers from which he was 
suffering tells only of bleeding and purging 
and there is not the slightest intimation of 
a new and miraculous drug like Cinchona. 
But could not the whole thing have happened 
nonetheless, maybe after the termination of 
the Dairy and, above all, were there not other 
events or considerations offering at least cir- 
cumstantial evidence? 

In his book La Introduccion de la Quina en 
Terapeutica published in Mexico in 1941, the 
eminent. Peruvian historian of medicine, Dr. 
Carlos Enrique Paz Soldan, tries to furnish 
this evidence. He refers to the report of ‘‘a 


eredible historian’’ telling that ‘‘having re- 
ceived marked favor from Our Lady of the 
Prado, the Count of Chinchon decided to 
erect her a church and gave for this purpose 
80,000 pesos,’’ and later on sent to the Virgin 
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from Cartagena other gifts valued at 100, 
pesos. In the opinion of Dr. Soldan t} 
extraordinary donations have to be li 

with the greatest events in the life of 

Count: his improved health since 1638 

the death of the Countess in Cartay 
(1641). 

The following quotations from the book 
Soldan are taken from the translation 
dered by Georgianna Simmons Gittinger 
published in the American Journal of Pi 
maceutical Education (vol. VIII, 1944, Jar 
ary): 

Who cannot see... that the most solemn 
extraordinary part of his [the Count’s] life in L 
[says the eloquent Soldan,] was to find himself t 
of the implacable malarial relapses. . . . How e: 
fail to believe that this fact was not due to tl 
cine of his doctors but to the bark sent from dist 
lands. . . . How can we doubt that if he took 
quina, a therapeutic adventure then, he did it or 
counsel of his faithful wife, unselfish and dev 
nurse to whom was sent the precious unk 
substance ? 

There were Don Juan de Vega and his colleag 
who for years supported the Count with their Lat 
aphorisms and their lancets diminishing by 4d 


bleedings the strength of his organism. How co 
they view the liberating quina other than something 


supernatural ? 
The miracle happened and all had to accept it 


These sentences are beautiful, but they put 


sentiment in the place of evidence. They 

not explain why there was no mention of t! 
wonder bark as the source of the miracle 
and donations to the church by wealthy per 


sons were too frequent in the times concerned 
to be taken as proof for extraordinary events 


causing them. 


Do we really have to accept the miracle’ 
This question may well be answered in the 


affirmative if we rise to the concept that t! 
miracle lies just in the so-called natura 
course of life and not in the supernatural, | 
truth and not in fancy. 
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AN ANTHROPOLOGICAL CAMPAIGN ON AMCHITKA 


By CAPTAIN PAUL GUGGENHEIM 


MEDICAL CORPS 


life in the Aleutian Islands is differ- 
the 


from army life anywhere else in 
|. It is unsurpassed for loneliness, iso 
n, and foul weather. Spending a sum 


there on an expedition is romantic, but 


deadly routine of military duty gives the 


the Siberian 


here are no natives (sinee the war 


slands aspect of a prison, 


abso 
ly no feminine society, and only the most 
primitive of physical comforts. The islands 
are not without an awesome, primeval beauty 
with their magnificent voleanoes and rolling, 
the 


for military occupation, which everywhere 


treeless hills, althoueh somewhat worse 


raises mud and banishes the life of the earth 


The author acknowledges with gratitude the as 
nee rendered in the work here reported upon by 

ny persons whose names will not 1 repeat 
uughout this account. They are: T/Sgt. Ralp! 
ney and M/Sgt. John Hornbeck, who discov d 

9; Lt. Berniece L. Garner, who reported sit 

1, 12, 138, 14, and 26; Capt. Niel Ritel vl ind 
uiently discovered and worked site 13 Pist« 
Lake); M/Sgt. Frank Penn, who reported site 27; 


ficers and men of my old outfit: Capt. O. KE. Hanes, 
M. C., Capt. Dick Maskal, D. C., Dick isk 
Cpl. Dalton Pile, Pvt. Edmund Highlander, Pf 
Lester Brown, Cpl. Willie Briggs, Pvt. Frank Mi 
M/Sgt. Opie Wellborn, Sgt. Jerry Van Rensaeller, and 
: indefatigable Cpl. René Wendell, who discovered 
sites 17 and 18; Cpl. George Frazier; Capt. Dean T. 
Henry and M/Sgt. Clark W. Bowman, wh 


able work on the Clevenger-Makarius site (25); Pvt. 


S/Set. 


» did va 
Michael Koker, who was the authority on site 10; 
Blahuta; Lt. James W. Graves; 
S/Sgt. Bayless Blake, who discovered site 29; Cy 
Russell E. 
showed me the first Aleut skulls 
Bryan Ralph Hoover; Lt. L 
Ernest; Lt. Donald Arnold; Lt. 
special-service officer who 
nator; Lt. Ray Van Slyke; Cpl. Carleton King; Sgt. 
Bob Ruelle; Capt. Richard D. helt . 
Lee Malone; Lt. Robert Jones; Sgt. Jerry Ippolito; 
Lt. (j.g.) Paul Griffeths and Lt. (j.g.) Mareus Stod 
rd; Capt. Ralph DeBit, M. C.; Lt. Noble Drennen ; 
Capt. (Chaplain) Henry Zenter, who reported sit 
“2; Capt. Seaholtz, who reported site 19; 
who excavated the wonderful war club fiom site 28; 
the West Construction Company 
vho did much work on Dr. Hrdlitka’s old site: Hans 
Mross, Tom Hinehy, and Bill Hunt; and finally my 
faithful helpmate, Lt. Col. Delmar R. 


Cpl. George A. 


Hemmingway and Sgt. Niel Stinner, whi 
(from site 29) ; Capt 
wis Turner; Cpl. Josep! 
Bill Pearson, 


central 


post 


acted as eoord 


Rueker, D. C.,; Pvt 


Pvt. Tope, 


hree civilians of 


Hughes, who 


assisted with extensive work on this same site. 
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Winter and snow greatly improve the ay 
pearance of the 1 occupled bv the 


troops Not ntil | had 


the Aleutians chic | appreciate a certalib an 


FLORIS 


spent a 


naturalistic and, to me, repugnant line 

Milton’s hymn On the Morning of Chris 
Nativity. show covering Tl 
‘foul de 


Amehitka is one of the major islands of the 


which refers to 


formities’” of nature 


Rat group, wine near the 180th me 
Before the taking of Attu and Wiska it 

our most advanced Aleutian basi I landed 
there on May 8 1943, His Twenty, tit 
birthday Although [ was part ot bus 
tactical oreanization, tor me, a mere 1 

il officer, the campaign was larg 

affair of Ni ee | could not help thn 
ine what a comerdence it was mv beme 


in the Aleutians aevan I had been with Dn 
AleS Hrdli¢ka in 1937 on the Smithson 
Aleutian Exped tion and had = not 

journal: “‘Our trip mav be just a prew 
nterlude War ids him V1 

the world that summer. but litt! | l dreai 


that I would ret 
Amehitka now 


opportunity to d 


Beine Ol 
| 


atforded a 


entifie 


rare 


Some 


work, for the island was anthropoloe 
for the region oO 


Hrdlieka ! 


In | s Ve 


ically unexplored, except 


Harbor, whieh Di 


1938 


Constantine 
vestigated in the summer of 
that 


was devoted to Amehitka : 


port of summer’s work one paragrap!| 


next stop \ Ss l rhe S nd of \n 
\ I Stor gi | lrv 
( n Constanti Harbor hey 
( ple tT sn S eons et } 
Bur of Fis . +) 
os, with an atti el | | 
} 1 nl bit nts o1 S nad } S l \W 
nd | two g as roe bl \ nd 
tl \ ks of s Keavat | Q | 
ad from val ! ol S 
he oblong headed pre-A ts tons, ar l 
the deposits, the first imens found it . , 
of the world of rought deep st ; 
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I had been with Dr 
Hrdli¢ka, but not until the end of the Attu 


Kiska campaign was I able to tell him that 


corresponding 
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I was in the Aleutians again. He was most 
encouraging and wrote many letters exhort- 
ing me to make investigations and report the 
results to him. He died on September 5, 
1943, before I returned to the States. 


Administrative difficulties. Owing to the 
tactical situation and to the fact that I had 
no official status as an anthropologist, I wrote 
to the commanding general of the island re- 
questing permission to reconnoitre the island 
and excavate archeological sites. This was 
granted, but many difficulties arose. Diaries 
were not permitted, and so what records | 
was able to keep were mostly fragmentary 
and vague. We were not allowed to stake off 
sites or erect signs. Worst of all, there was 
no way to control the vandalism of casual 
collectors. Without orders from Washington 
the general rightfully deemed it inadvisable 
to place excavation under rigid military con- 
trol. In a misguided effort to encourage a 
scientific approach the Force Headquarters 
memoranda containing my 


issued several 


suggestions for making excavations in an 


PREHISTORIC VILLAGE SITES 
NUMBERED CLOCKWISE AROUND THE ISLAND BEGINNING ON BIRD CAPE, EXCEPT NOS. 33-40, WI 


orderly and scientific manner. These pul 
cations served to create a widespread inte! 


among both officers and enlisted men. ‘‘ Dig 


4 


ving’? reached almost epidemic proportio: 
Needless to say, scientific procedures wi 
not followed. It was every man for hims: 
using the foxhole technique. At no ti 
during my stay on the island was it possil 
to do any extensive, systematic excavat 
without ‘ 
days or weeks making a beautiful exposi 


‘sabotage.”’ 
on some quiet, isolated site, only to have 
tumbled down and filled in by poachers. 
was foolish to become embittered over this 
for ‘‘souvenir hunting’’ did provide an int 
esting and profitable outlet for the ‘‘ pris 
ers of Amchitka.’’ But realizing how litt 
could be done without more support fr 
higher up, I kept writing to Washinet 
urging that advantage be taken of the unig 
opportunity offered by the military occup 
tion of the Aleutians to conduct widespread 
anthropological investigations and descr 
ing the practical difficulties caused by tl: 
In February 1944 t! 


soldiers’ depredations. 


Repeatedly I spent 
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National Research Council brought the mat- 
ter to the attention of the War Department, 
and an order was issued by Headquarters of 
the Alaskan Department proscribing indis 
criminate excavating by military personnel, 
invoking the Antiquities Act of 1906. Some 
provisions were made for the collection of 
specimens unearthed in the process of neces 
sary military exeavation, but no program for 
carrying out deliberate scientific work was 
mentioned. 


General Description of the Island. Am- 
chitka is a long, slender island, approximately 
thirty-three miles in length and 
much wider than two and a 
that in many places one can view the Pacific 


nowhere 
half miles, so 
and the Bering simultaneously. The western 
part is hilly, and there is a low range of 
weird-looking mountains whose desolateness 
Doré illustration of Dante’s In 

The central and parts 
The coast is rugged, with hills or cliffs 


suggests a 
ferno. 
flat. 

dropping directly into the sea or overhang- 
ing scant, rocky beaches. 


eastern are 


The hills are sepa 


rated by draws or defiles, which begin some 
the 
them subterranean, 


distance inland and down toward 


run 
Streams, 


SCa. 


many ol 
run in some of these draws. There are many 


small, fresh-water lakes, especially in the 


central and eastern portions of the island 
The flat part Is covered for the most part by 
Thy 


old village sites are almost invariably covered 


muskee. Tundra is not so common 


by tundra, which can be distinguished fron 


a considerable distance away because of its 
coarser texture and deeper color. Without 
exception the sites are located on the coast 
Amechitka is one of the great breeding 
erounds of the sea otter. There are many 
birds chiefly vulls and other sea birds 


ptarmigans, and enormous black ravens. In 
summer there are many wild flowers growing 
The 


foggy, even by Aleutian standards 


in the muskeg island is notoriousl 


During my ten months on Amehitka I had 
opportunity to explore much of the island 
personally. Many of the archeological sites, 


however, were discovered by others and re 


ported to me. I gathered information from 
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CLEVENGER-MAKARIUS SITE (NO. 25), SHOWING EFFECTS OF INDISCRIMINATE DIGGI 


all available sources, making innumerable 
trips to explore new sites, interviewing 


soldiers, and examining their collections. It 


was usually a simple matter to determine the 
exact locations of the sites, by using the 1,000- 


yard grid map of the U. S. Army Engineers. 


Some of the sites have been named after their 


discoverers or other individuals prominently 


associated with them. In all, forty sites were 


catalogued (see map). The more interesting 
of these will be deseribed in the fellowing 
pages, along with some experiences and 
finds. It should not be forgotten that our 
archeological operations on Amechitka were 
fragmentary, constantly interrupted, and, in 
general, conducted on a ‘‘cateh-as-catch-can’’ 
basis. Many men participated at various 


‘ 


times (see footnote, page 21). 


Clevenger-Makarius-Pacific Site (No. 25). 


On May 18, with two companions, I made n 


first reconnaissance hike. We headed do 
to St. Makarius Bay and at the bottom of 


came upon a stream draining a large lal 


(Clevenger). There was a village site oc 
pying both banks. Facing away from t 
Pacific, the right or east bank presented 
flat appearance and could hardly be eall 
a midden, but on the left or west bank w 
a good-sized midden. The stream and its s 
lay in a narrow valley that broadened o 
inland toward the lake. On the east w 
higher ground. To the west the site e 
tended from the midden up onto some hi: 
cliffs for a considerable distance. On tl! 
midden were two habitable barabaras, o1 
fairly large, in which some enlisted men we 
There was also a little, one-roo1 
gray, frame house (since destroyed) bui 


living. 


by the Bureau of Fisheries. Depressions le 
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STONE LAMP FROM SITE NO. 25 


IT IS IN 


PROBABLY FROM A DEEP LAYER. NOTE THAT 
FORM OF SEAL PUP MOUTH, FLIPPERS, TAIL VISIBLI 
by old barabaras were evident in various 


places on the midden. In the stream below 
were pieces of the skeleton of a large whale. 
We began to excavate the midden on the side 
facing the stream. 

The inhabitants of the 
not to disturb our exposure. 
however, everyone in that part of the island 
seemed to know of the site, and on good days 
many 


agreed 


barabara 
In a short time. 


it was actively vandalized by as as 
thirty persons at a time, ranging from pri- 
vates to lieutenant In working 
there with our medics I gradually § redis- 


covered the pleasurable sensations of per- 


colonels. 


tum- 
bling down floor- 
sweeping, picking in the shell deposits. — It 
dormant 


forming certain archeological motions 
muskees, undercutting, 
made me feel as if something long 
was awaking to life. The desert 
and I forgot about the war. 

Late in June I received a phone call from 
Capt. Dean Henry, a former Missouri schoo] 
teacher, who invited me over to dinner and 
presented me with a fine skeleton that he 


bloomed, 


had exeavated from the northern side of 
the midden, 4 feet beneath the muskee. 
‘“Osear,’’ as we ealled him, was a lone 


headed male, stretched out in a casual posi- 
tion in deposits of greenish shell mixed with 
dirt. Some bone harpoon points were found 
near him. This represented a moderately 
deep, but not the deepest, deposit. 
afterward ‘‘Mable’’ was found. 

long-headed, rather horse-faced female and 


She was a 


was uneovered near a barabara just beneath 
the muskeg on the flat side east of the stream. 
She lay in the knee-chest position, on, but not 


s 


Not long 
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Nearby 
shattered cranium (‘*Mable’s friend’’ 
August another soldier contributed the con 


in, the shell deposit Was a 


plete skeleton of a voune infant from the 
deepest laver of the midden. Both fontanels 
were open; the cortex of the right mastoid 


tip Was vore, and one eould view some large 


cells within. It is possible that this infant 
died of mastoiditis with a Bezhold’s abscess 
All the skulls found in this site were lone 


headed and therefore probably pre-Aleut. | 


saw no brachyecephalic skulls corresponding 
to the Aleut post-Russian culture, later dis 
covered on the west bank. The site is prob 


ably an old pre-Aleut one, with a thin over 
lay of post-Russian culture in the midden 
This excellent site was literally torn to pieces 
by the soldiers, and many skeletons were scat 
tered and lost. 

Most unique of the cultural objects found 


in the Clevenger-Makarius site were fine 
ivory needles, which so far as | know were 
collected nowhere else on the island They 
were of various leneths. The commoner 


tvpe had a groove at one end around which 
the thread tied. Of occurrence 
was a needle having a minute but pertect eye 
Occasionally a double pointed 
Other objects 


was rarer 
for threading. 
needle (toothpick) was found. 
included two unique stone lamps, carved in 
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VIEW OF KIRILOF CLIFF SITE (NO. 16) 


the form of a seal’s head and a complete 
seal pup; carved links of a bracelet or neck- 
lace; a finely tooled shard, apparently part 
of a dish or lamp; polished stone knives; 
bone wedges; and a beautiful little ivory 
dolphin, evidently worn as a pendant. The 
existence of a thin overlay of post-Russian 
culture in the midden of the west bank was 
demonstrated in January 1944 by Cpl. René 
Wendell, of Pittsfield, Mass., who found in 
the superficial layers of the midden several 
bone knife handles with rusty copper blades 
(much patina). He also had some round, 
elass, blue-and-white beads that a friend had 
found there. 

During the winter, excavation was difficult 
because of the frozen ground. I visited the 
site occasionally, poking about, but it was a 
shambles. The yield of specimens, once rich, 
showed signs of exhaustion. Undoubtedly, 
however, work could still be done there under 
favorable conditions. 


Kirilof Cliff Site, Constantine (No. 16). 
On May 20 I set out with two other sol- 
diers to locate the two sites that were de- 
scribed by Dr. Hrdli¢ka in 1938. We ap- 
proached Kirilof peninsula from the harbor 
side and found a large site perched on the first 


cliff overlooking the harbor. This, we pre 
sumed, was Dr. Hrdli¢ka’s ‘‘ Hill Site.’’ Part 
of the cliff had been blasted away in road 
building, and there was no sign of any scien 
tifie excavation. We found, however, that 
three civilians had been working the site, and 
though they used the foxhole method of dig 
ving they were careful, diligent workers 
They had exhumed several skeletons and 
had showed them to medical officers at the 
station hospital, who, I was told, did not 
know what to make of them. The civilians 
therefore, thinking that the skeletons wer 
valueless, discarded them. I explained to 
them the significance of their finds and they 
were keenly interested, showing me their 
beautiful collections of artifacts. They had 
much earved ivory and a number of beauti 
ful labrettes, some larger than any I had 
seen in 1937. 

On Memorial Day we began to work the 
cliff site and the next day found two inter 
esting specimens: one an elaborately carved 
awl or sewing instrument of fossil ivory and 
the other a tiny stone lamp. This lamp was 
the smallest one I had ever seen, measuring 
only 24 by 1} inches. We ealled it our 
‘*5-watt night light.’’ The sewing instru 
ment was one of the finest pieces found on 
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island. As we worked that day we wit 
ssed the burial of the post inspector who 
| been killed in a vehicle aecident. One 
ild not help an embarrassing sense of the 
arre cycle here being enacted as we inte} 
pted our unearthing activities to stand at 
ention while the coffin was interred. 
Late in the summer and fall my faithful 
mpanion Lt. Col. Delmar Hughes and | 
rked this cliff site nearly every evening 
ter supper. We managed to start a fairly 
extensive excavation, but late in the fall 
poachers destroyed our work and thereafter 
we limited ourselves to ‘‘pokine about 
To complete our discouragement some sailors 
one day dug up an ivory doll made from a 
sperm-whale tooth, and this was their first 
visit to the site! 
considerable luck picking up artifaets, many 
His 


private collection was one of the finest on 


The colonel seemed to have 
of them very fine ones, along the beach. 


the island. 
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Bx) Oring ai (entra Po j 
Island. Several other promising sites wer 
located on the Berine side of the island 


ess serveant and 


One evening our n 
No 4) Wi 


mile from 


fora site eh was onlv abou 


Camp ana 


quarters ol] 


14 


skeletons were reported to be lvine ex 


posed. We rounded one point on the Berin 
and came upon a huge green midden almost 
filline the bottom of a fair-sized bay here 
were many barabara holes, and in onc jm 
ticularly large one were the skeletons. 
fortunatel someone had taken two-thirds of 
them and left the rest scattered about in utter 
confusion. I sorted them as best I could 


Though I was never able to start anvthing 
systematic at this site, I managed to buy 
some fine artifacts from some of the met 
who had merely seratched the surfaee and 


been rewarded by a virtual shower oft spee) 
These the 


were bone 


mens. came from barabaras 


There some very lone harpoon 


AMCHITKA ARTIFAC 
16 Py 


1, TINY STONE LAMP FROM KIRILOF CLIFF SITE (NO. 


FOREPIECES OF A TOGGLE HARPOON ASSEMBLY. 
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WAR CLUB FOUND AT BOTTOM OF SITE NO. 28 


REPRESENTING THE VERY ANCIENT PRE-ALEUT 


feet: shorter 


and an interesting 


points, measuring up to 1} 
harpoons and bird darts; 
midpiece of a spear, made of ivorylike bone 
and perfectly split in the longitudinal axis, 
the two halves beine designed to be tied to- 
Interestingly enough, | 
later acquired an identical object from site 
No. 28 directly across the island from No. 9. 
With it came what is probably the finest 
Amchitka—a_ highly 
polished, finely worked, and very lethal war 


gether by thongs. 


object ever found on 


club about 1} feet long, made of dense, partly 
mineralized bone of a whale and havine five 
vicious teeth of graduated size. This 


Was 


found at the bottom of a hole 16 feet deep 
dug at the edge of the site adjacent to the 
Pacific, extending down through all layers 
of the deposits into dirt and rock. It is, 
therefore, undoubtedly very ancient. | 


ARTIFACTS 
HARPOON POINTS; 4, 


FROM 


BIRD DART; 2 AND 3, 


CULTURE, 


CENTRAL 
MID-PIECE OF 


MADE OF A BONE OF A WHALE AND HIGHLY POLIS! 


In August I spent a day at Pistol Li 
(No. 13), a 
Sea. The 


at the end of a sloping valley and co 


picturesque spot on 


site 


Bering lake and its site 


be seen from far inland. The soldiers | 
dotted the place with foxholes. In the ¢ 
nine I eave a lecture to the men on areh 
logical matters, but havine given seve! 


previous lectures | was becoming very sk 
tical the 


efforts, which seemed only to encourage m¢ 


about value of my edueation 
vandalism without vielding any material 
the The 


keenly interested but clung possessively 


collection. soldiers were alwa 
instances. It 
with and 


sockets painted red, adorning tent posts 


their bones in most Was Nl 


unusual to see skulls, eye 


Amchitka, and to me it was a painful sielit 


even though it 
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has 


furnished some amusement 
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BIRD CAPE 


EXCAVATING AT 


Bird Cape (Nos. 1-3). The community at 
Bird Cape was something a little out of this 
world. The scenery there is the grandest on 
the island. 
sandy, a welcome relief from the ever-present 
Just inland great hills arise, farther 


The narrow coastal lowland is 
mud. 
eastward passing into a range of mountains. 
One great hill, whieh the 
itself, is of the truncated mesa type, a for 
mation most unusual in the Aleutians but 
characteristic of the Commander Islands. 
My first visit to the Cape was in the latter 
part of July, and during the four days I was 
there the weather was beautiful and sunny 
a remarkably rare phenomenon. The region 
was utterly peaceful and idyllic. 
to the westward was magnificent, with four 
very 


dominates cape 


The view 


voleanic islands visible and on clear 


days a fifth—Kiska. 
vated on site 3 the Kiska bombing missions 
flew over, reminding me that after all there 
On July 22 Kiska was 


Every day as I exea- 


Was a war going on. 
shelled by our battleships. The great salvos 
shook the earth, even where I stood. The 
peacefulness of Bird Cape in the midst of 
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all this was bizarre and ineoneruous \I\ 


itions during this period vielded tl 


eCXCaV% 


complete skeleton of a ehild about six, a 


adept! Ol onl ) teet I found also po shed 
stone knives, stone lamps, and two very in 
teresting double rubbine stones, which ar 


supposed to be 


link with the tril 


a cultural 
of northeastern Siberia 
In October | was able to return to the Cap 


for a five-week stay I lived at the ‘‘eo 


¢elub,’? an elegant barabara that was really 
a subterranean loge cabin We had a fin 
radio and running water, hot and cold. Th 
¢lub has sinee been lined with celotex and 


furnished with a real porcelain wash basin 


and a shower. The loeal ‘‘elite’’ lived there 


which always included the resident medica 
officer and two of the permanent party [t 
and it was built on the 


social center, 


was the 
edee of site No. 3 


leisure 


an ideal arrangement 


spent my time excavating a lone cor 











IVORY DOLL 


CARVED FROM TOOTH OF SPERM WHALE, SITE NO. 29. 
ridor about 6 feet wide, from the sea inward, 
in an effort to work my way completely 
across the site. I got perhaps a third of the 
way through, having arrived on the threshold 
of a barabara hole. 

At the end of October we had a hurricane, 
and the day after the storm we crossed the 
Bird Cape channel in an amphibian and 
landed on the Rocks (Fox Island) to econduet 
some salvage operations on a wrecked ship, 
the erew of which got safely ashore. I took 
the opportunity to reconnoitre the island and 


THE SCIENTIFIC 





MONTHLY 


found two sites (Nos. land 2). No. 2 was 
best one and was exactly opposite No. 3 aci 
the channel and may have been occupied ¢ 
Site No. 1 was 
a narrow spit of land between 
water lake and the ocean. | 
trips thereafter to the Rock to 
2 and found a few artifacts but no skeleto 
The site may still be considered practica 
virgin. It was dotted by a great 
square barabara holes, one next to anot] 


temporaneously with it. 
a small fr 
made seve 
work site 


ma 


in the centers of which were clusters of dr 
stalks of some tall flower resembling a s 
flower. My little excavation faced the cha 
nel and may possibly still be visible from 1 
Cape where I saw it stand out against bot 
ereen tundra and winter snow. 

I returned from the Cape on Novemb 
17 and, after this diversion, was glad to 
back with my squadron. The snow had :; 
rived while I was away, and I was amaz 
at the difference in appearance of our pa 
of the island. 
air. 


The Hobby Fair; Traffic in Specimens 
In January we had a hobby fair on t! 
island, sponsored by the commanding ge 
eral. To my surprise there were many w 
usual exhibits of 
First prize was won by an organization wit! 


archeological specimens 


about a dozen such displays. Our squadr 
won second prize. The fair gave me a chan 
to meet many men, hitherto unknown to m 
who were successful diggers. Many of the: 
were soon returning to the States and wei 
willing to sell me some of their artifacts. | 


Christmas was already in tly 


S 





the 1 
them 
me d 
obta! 





the reader wonders why so many specimens 


were acquired by gift or purchase, the reas: 
When, as was usually ¢! 
case, | was unable to excavate properly wit! 
out interference from poachers, I confine 
my activities to reconnaissance and inspe 
tion of the workings of others. 
had much better opportunities than I to wor 
isolated sites intensively, and it is not sw 
prising that some of them accumulated reall 
Furthermore, sin 


is not far to seek. 


Many soldie1 


remarkable collections. 
money could not be spent in ordinary ways 0 
Amchitka and since the men were reluctai 
to part with their prized artifacts on a don: 
tion basis, I 
period of time about $500 in specimens tha 


invested over a considerab 
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PISTOL LAKE SITE (NO. 13 
otherwise would have been seattered and lost. 
My personal collection largely consists of 
these purchased objects. 
[ could not bring myself, however, to buy 
skeletons, although some of the men got 
idea that there might be a market for 


ing 
the 
them. 
ime a fine dolichocephalic male skull he had 
obtained at site No. 25. He wanted $30 for 


One day our mess sergeant showed 
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preew yt: \ 
i) FLA 


MARKED WITH FOXHOLES 

it because of the unique fact that a stone 
point was completely embedded in it just 
behind the left orbit. I told him that I did 
not buy skeletons and did not consider it 


Christianlike to traffie even in heathen 


vers 
bones. Later he reduced the price to $10, 
and again I declined, though very anxious 
to acquire the specimen. Finally he decided 
to send it home, and | asked permission to 





WINTER LANDSCAPE 








A CORNER OF THE KIRILOF SITE (NO. 16) 


borrow it in order to take some photographs. 
When I returned it, the sergeant broke down. 
‘*Gee, Doe,’’ he said, ‘‘I haven’t got the 
heart to keep it, knowing how bad vou want 
it’’; and he insisted on giving it to me despite 
my token resistance. 


Interest- 
ingly enough, it was only during my last 
month on Amehitka that evidences of Aleut 
occupation were forthcoming. All our previ- 
ous finds had been pre-Aleut. A whole neck- 
lace of blue-and-white glass beads was found 
in site No. 17, east of Constantine Harbor, 
from a depth ranging from 1 to 3 feet. A 
harpoon head consisting of a rusty metal 


Concluding Days on Amcehitka. 


point held in a groove at the end of a bone 
piece about 6 inches long, was found in site 
No. 19 at a depth of 1 foot. From site No. 
29, on the south side of the island, came five 
erania, three of them with mandibles, from 
1 to 2 feet from the surface. These seemed 
to be unquestionably Aleut. Late in Feb- 
ruary I made a personal trip to this site and 
was further convinced that it represented 
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4 nee” 


BEING EXCAVATED 


Aleut and pre-Russian culture. It was 
extensive site, beginning at the draw in 
bottom of the inlet (see map) and extend 
along the whole western shore of the in 
It is evident that there must have been 


extensive occupation of Amehitka by Aleut 


although the dominant motif is pre-Aleut 

On March 6 I left the island, flying by w 
of Adak and Kodiak and reaching Seattle 
March 28. 
it was painful to leave my squadron and 
dear friends who had shared so many pri 
tions and memorable experiences. 
indicated, our archeological activities on 


island were desultory and fragmentary, a 


it was not always possible to pursue th 
strictly according to scientifie procedm 
They showed, however, what might be cd 
archeologically on Amehitka, as well as 
other islands of the Aleutians. Most of « 


specimens have now found their way into 1 


collections of the Smithsonian Institut 
and when the history of man in Alaska 
finally written it may be that our crude effo 
will have contributed in some way. 


Glad as I was to be home agai! 


As I ha 
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THE PROBLEM OF THE AMAZON 


By F. FERREIRA NETTO 


rANT GENEI 


Translated by W 


THE REGION OF 


Phis article by Lieutenant 


RANSLATOR’S NOTE, 
to, here presented in two installments, was firs 


ten primarily for Brazilians and was published 


imphlet form in Belém in 1942. Only 


500 copies 


issued, thes 


the original Portuguese edition were 


stly for official distribution té 


offered 


use and for loeal 


inicipal offices. A mere 60 wer 


copies 
sale in Belém, and the pamphlet is now out of 
nt. The therefore, 


istified, in order to bring to a wide1 


translation, 


present seems 
reading pub 
hat seems to me a commendably clear and concist 
presentation of some of the facts concerning the 
eat Amazon region. 

In converting the original text into English T have 
taken considerable liberty in editing and rearrangin 


sentences and paragraphs. <A few sentences and on 
or two paragraphs have been omitted as not being 
* interest to North Americans. Furthermore, some 
of the scientific names of animals and plants hav 
een revised to accord with usage in the United 


States. The original bibliography has been reo 
ganized and complete citations given. These changes 
vere made not from mere zealous dissension } 


ather in the hope that the resulting text would co 
form more nearly to English idiom and literary st 
with the fau 


In reviewing the section dealing 


Dr. Remington Kellogg, curator of mammals, U. S 
National 
} 


tailed deer, brockets, and capy bara for skins alone 


Museum, remarks, ‘‘ The killing of white 
available meat for 
The uri de 


propo 


will result in the loss of the only 
the rubber hunters in the Upper Amazon. 
in hides of these animals has reached suel 
tions that some notice should be taken and reference 
made to the 


Possibly this can best be applied to the sale of suel 


need of some conservation measures 


hides through commercial dealers.’’ 
In revising the plant names, Dr. 8S. F. Blake, o 
the U. S. Department of Agriculture, | 


the name Nectandra puchiri has not been located in 


olnts out 


the botanical literature. LeCointe refers the ver 


nacular name ‘‘puchury’’ to two species, <A¢ 


clidium puchury-major and Aniba puchury-) 

but it is not possible at present to determine if the 
name as used by Netto applies to only one o1 
Dr. Blake further indicates that the name 


applies also to Yarina microca pa. 


of these. 
‘*jarina’’ 
All footnotes have been added by the t1 
Gratitude is expressed to the various persons, bot] 
Brazilian and North 
and encouraged this work. 


anslator 


American, who have assisted 


Among these have beer 

Dr. Felisberto Cardoso de Camargo, director of the 
Instituto Agronédmico do Norte; Zito Prigido; Fred 
L. Downs; Dr. Norman Bekkedahl; Walter Mors; 
B. Y. Morrison; Francis B. Thorne; Ralph R. Shaw; 
Philip Leonard Green; Louis C. Nolan; Prof. Th. 
Dobzhansky; Mareus Childs; and Forrest Sherwood. 


And \ 
\MAZON RIVER BASIN 
Sines dg s due to Drs. S 
Rogers MeVaug , S. | 
of Plant E ora ! ! luet { > ? 
nent of Agriculture, t S of : 
nd to Drs. Waldo L. Seln Ret Gg IN tg 
Le 1 P. Sehultz, Herbert Friedmam Doris 
VI. ¢ hrar ot } Sy sO} Ins 
Ser é n @) } ? ? S 
Lieutenant Netto’s ! ded iH 
enev. Dt (let » Dorn a \ rgvas | el 
of the Republic | rentor d ) 
he eclamation 1 ( t \n 
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[INTRODUCTION 


Hell? The mere fact 


that these two contradictory 


ELDORADO or Green 


Terms eNIST TO 


designate this vast region watered bv the 


svstem of the 


world 


Amazon Valley 


[In reality careful observation reveals the in 


larvest river 


how littl known of the 


e oS 


propriety of either of these frequently used 
terms Even thoueh tl \mazol ot a 
lace hel life is eas) or ¢ OL 
neither is it a reproduction of tl realm 
where Lase hte Odili Speran 1 Was tis ribed 


over the entrance. Natural riches exist, but 


they are not To he obtained. without 


It IS aS possible To live there as in an 


part of the world. provided that eleme 
} 


hveien C observed 


The 


measures are 


area of this least-known and _ least 


inhabited part of Brazil is nearly 1,235,000 
square miles, or 40 percent ol the entire 
country. This fact alone deserves special 
attention in this dav of coneern th the 


vrrave subject ot livine Space Neve I’ hefore 
has the region been so much in foeus as now 


valline 


GOV 


owlneg to the perturbed eonditions pre 


and the Federal 
itself to 


throughout the world: 


ernment has pledged study the 
varied problems whieh heretofore have defied 
solution 

The literature of 
and the 


But even this varied and abun 


the Amazon is enormous 


deals with most diverse aspects of 


the region 
dant literature, both difficult and costly to 


acquire, will not give everyone a perfect and 








ready knowledge of the situation, especially 
in these times of speed and haste. 

This little essay, without pretensions, is 
meant to give a general review of the subject 
as well as to include some personal opinions, 
which are the fruit of long study and im- 
partial analysis. 

THE FAcToRS 

Land. The fertility of the Amazon Val- 
ley has been the subject of praise since the 
time of Humboldt. The ‘‘future cellar of the 
world’’ is a set phrase customarily used in 
referring to this vast region. We are led to 
this inference upon viewing the exuberant 
vegetation which extends for thousands of 
miles. However, this characterization is 
somewhat exaggerated and needs to be re- 
futed for the good of the region itself. The 
fertility of the Amazon is a relative term 
and applies at best only to the native and 
spontaneous vegetation. Not that there is a 
lack of humus or a favorable environment. 
The density of the forest at once demon- 
strates that these do exist, and in abundance, 
but for systematic agriculture a tangled and 
heterogeneous forest is a hindrance. When 
the forest is cut down and the soil exposed 
to the copious rains of the wet season, all the 
fertile organic matter disappears completely, 
leaving the soil depleted and subject to the 
sterilizing action of the rays of the equa- 
torial sun. For this reason, in order to con- 
tinue cultivation, it is necessary to use fertil- 
izers and to follow scientific methods as the 
conditions require. One cannot trust solely 
to Nature to obtain that which must be got 
by hard work. 

Hundreds of species of detrimental plants, 
easily disseminated, are waiting to invade 
and smother any sort of cultivation if there 
is the least lapse in the continuous diligence 
that is necessary. 

The greater part of the Amazon Basin, 
geologically the result of alluvial deposits, 
has not yet reached the final phase of sta- 
bility, and consequently erosion appears just 
as soon as the protective vegetation is re- 


moved. If lines were drawn uniting all the 


principal waterfalls or rapids found in the 
tributaries on both sides of the majestic 
Amazon River, we would have an exact out- 
line of the primitive, internal sea of a remote 
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age. This body of water, with the pas 
of time, was being slowly converted 
land; a process that continues even t 
tending to the final transformation of 
Valley into vast plain some thousand 
vears from now. 

Several islands must have existed in 
ancient, internal sea, but they have now 
incorporated into the continent. Their 
tiges are represented by the small elevat 
existing in the Lower Amazon region. (\ 
tain granite formations, sometimes 1. 5lat 
and surrounded by alluvial soils, as for « 
ample in the Bragantine region a few n 
from Belém, undoubtedly have the s 


origin. 
As yet no profound geological studies | 
been undertaken, but from the invest 


tions already made the major part of 

Amazon can be assigned to Cenozoie Er; 
while the marginal lands of most of t! 
rivers, all the region of Purts, Jurta, 

Japura, as well as the islands situated in 1 
estuary of the Amazon River, belong to 1 
Recent and the Pleistocene periods. Pa 
zoie and Proterozoic zones, about 30 m 


wide, traverse the region from east to west 
in the heights of the central portion of 
Amazon, and to the south and north of this 
the meridians 51 and 60 W. 
Greenwich. Contained in these zones are t 
elevations existing in the municipality 
Monte Alegre, in the State of Para, whic 
are known in the regional literature unc: 
the names ‘‘ Lookout of the Lower Amazon 
and *‘ Amazon amphitheatre.’’ 

Many parts of the Amazon are still 
known to white men and await future exp 
rations, the principal of these being t! 
headwaters of the Xingi and the Tapa) 
These rivers, including the Tocantins, in t 
region of the waterfalls, traverse a zone ch: 
acterized by crystalline formations, wher 
vold and diamonds are found. 

Aside from sandstone, and not consideri 
the occurrence of granite, the probable origi! 
of which has been already explained abo 
no rock is found in the entire Amazon Basi! 
up to the first waterfalls, this being equa 
true in the north and in the south and t 
east, where the slopes of the great Guia 
Brazilian, and Andean massifs begin. 

This enormous drainage area, reachi¢ 


between 
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THE REGION OF THE AMAZON RIVER BASIN 
some points nearly 3,000 miles away, daily ocean. There is almost as much water as 
land, and enormous portions of land are 


discharges thousands of tons of earth into 
the river. The eroded material carried into 
the ocean produces new accretions of land 
during the course of centuries. This is most 
pronounced in the vicinity of the north coast, 
between the Island of Maraca and the conti- 
nent, where ships of more than 5 feet draft 
cannot pass, even at high tide, although they 
could do so only a few years ago. 

Innumerable islands are in constant 
mation along the entire extension of the 
Amazon River, new land being formed by 
the slow accumulation of deposits carried by 
the current. 

Seeing the outline of the 
principal tributaries on a map does not giv 
one a very good picture of the actuality be- 
cause nearly all the watercourses that dis- 
charge into the Amazon are united with one 
another by a network of channels and creeks 
forming a veritable labyrinth. A multitude 
of lakes exists along all the lesser rivers, espe- 
cially in the middle portion of the river- 


for- 


river and its 


covered for a part of the vear by shallow 


water, forming what are called locally igapd. 


The margins of the rivers may consist of! 
banks, which are being slowly eroded, but 
usually they are beaches of thick mud, coy 
ered by a characteristic vegetation, where 


alligators hide. 

The slight declivity of the Amazon, extend 
ing almost to the Pongo de Manseriche, less 
than 1 foot to every 10 miles, permits the 
effect of the sea to be felt for about 500 miles 
from the mouth with reference to the ebb 
tide, and for a third of this distance for the 
flood tide. The antagonistic movements of 
the tide and the river current produce, in the 
estuary and in the tributaries of the left 
bank, the phenomenon known as porordca, 


used to t} 


W.A.A. 
2 The pororéca is a huge wave, several 

which appears suddenly and with a 

break against the river banks.—W.A.A. 


term 


1**River-ocean’’ is a express 
enormity of the Amazon River. 
feet high, 
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so greatly feared by smaller craft navigating 
that part of the river. 

A careful study still remains to be made 
of the water flow in the entire basin of the 
Amazon. Generally December to May is the 
period of high water and April to November 
of low water, coinciding with the rainy and 
dry seasons, respectively. 

Aside from this variation of the water 
level there has been observed, in various 
tributaries far from the mouth, a series of 
irregular movements with as vet little under- 
stood causes. Occasionally some streams 
empty when they should fill, and vice versa. 
Furthermore, these movements are not simul- 
taneous for the entire course of the river, 
there being sections where an accentuated 
water rise contrasts with a distinct lowering 
in other parts of the same river, either up- 
stream or downstream. Copious rainfalls in 
the headwaters, which augment the volume 
of water and then cause the sudden rise in 
level, might explain in part these phenomena. 

Constant shifting of the main courses of 
certain rivers, together with the continuous 
changing of the banks of mud or sand, gives 
an idea of the complications existing in this 

intricate river system. 

Geographically the division of all this vast 
extension into similar or uniform zones is 
not possible, and so there has been adopted 
the more obvious entity—the river itself. 
Thus the name of a particular water course 
is generalized to indicate a certain region; 
accordingly the names Jurua, Madeira, 
Xingu, Tapajos, etc., indicate the zones bor- 
dering those particular bodies of water. 
This arbitrary delimitation, imposed by the 
circumstanees, however, applies only to 
length and not to the depth of land, the lat- 
ter having but small importance at present 
considering how little penetration there has 
been into the forest from the river banks. 

In order to specify better the region of a 
certain locality, a still finer, though inexact, 
subdivision in terms refers to an area in rela- 
tion to a certain part of the river, i.e., ‘‘up- 
river,’’ ‘‘downriver,’’ ‘‘midriver,’’ and the 
‘*mouth.’’® 

Only in the mouth of the Amazon River 
do lands take on a special denomination, not 


3 For example: Middle Tapajés, Upper Tapajés, 
or Lower Tapajés.—W.A.A. 


following the system just described. 
we have the name ‘*‘ Region of Amapa’’ 


Araguari and the Ovapock Rivers. 
applies to all 
with the exception of 

‘*Marajo,’’ which is considered as a sepa 
Finally, the ‘‘Bragantine Regi 
applies to the right bank of the Para Ri 


may be either the right branch of the A: 
zon as a drainage to the sea, or an indep 
dent river formed by the Tocantins. 
Physiographically almost 90 percent ot 
total area of the terra firma of the Amaz 


These are encountered in vari: 
places, isolated and usually enclosed by 


forest, forming islands in the sea of lux 


about 125 miles from the town of Obidos a 
in the region of Amapa. 
Maraj6 and the Upper Rio Branco contai 


Landholdings in the Amazon are exces 
ingly easy to obtain for anyone interest 
private properties often being larger in ar 
than some nations. Leasing is the comn 
mode of exploiting the soil, though this 
tributes nothing to local progress 
ditions are imposed on the renters or owners 
such as compelling them to plant annually 
definite number of trees to improve the lan 
The system favored instead could be eall: 
the rape of Nature, because up to the prese1 
there has been nothing but the most excessi\ 
exploitation, without the slightest regard fo. 
conservation 
aspect of the Valley has remained unchangs 
for long years owing to the negligence at 
shortsightedness 
publie affairs, many of whom are intereste 
in maintaining the status quo. 
have been done toward the improvement 
the Amazon economy, little by little, durir 


administrators 


shoulders of the new generation, which, 
always, has to pay for the errors committe 
in the past through cupidity, greed, or laz 
ness on the part of a few. The new gener: 
4 Savannas are open areas, characterized by grass 
and shrubby plants. 
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tion will need to struggle mightily if it wants 
to conquer this enormous portion of national 


soil. 


Flora.—Paradise of botanists and ento- 
mologists, there is perhaps no region in the 
world to compare with the Amazon in the 
richness of species, many still awaiting scien- 
tific description. Indeed no other country 
possesses such a large number of indigenous 
plants as susceptible of economic exploita- 
tion. Unfortunately one does not find there 
great stands of a single botanical species or 
variety as is the case in other parts of the 
world. There are regions where one can 
walk for miles without encountering the 
same tree species twice. 

The native plants of the Amazon having 
immediate economic value can be grouped 
according to the type of product as follows: 
(1) elastie gums; (2) oils and waxes; (3) 
resins; (4) lumber; (5) fibers; (6) perfumes 
and essences; (7) special substances. 

To the first group belong the following 
plants: 

Seringueira, Hevea brasiliensis. 
Balata, Manilkara bidentata. 
Caucho, Castilla ulet. 

Coquirana, gutta, Ecclinusa balata. 
Massaranduba, Manilkara huberi. 


In all these the product is obtained by 
extraction of the latex, which is later coagu- 
lated by various processes. The first three 
species are of the greater importance, while 
the last two are harvested only if easily 
accessible because the low quality of their 
product hardly ever supports any great cost 
of transportation. 

The region of production serves as an im- 
portant means of classifying the types of 
Hevea rubber; thus the standard is con- 
sidered to be that coming from the higher 
rivers, particularly the Juruaé and the Puris, 
of the Acre Territory. In addition there is 
further classification of rubber according to 
the quality, which is the result of the coagu- 


lation and smoking. The categories ‘‘fine,’’ 
“‘medium,’’ and 


‘‘sernambi’’ are used. 
“‘Fine’’ applies only to rubber obtained 
from perfect coagulation and smoking. 
““Medium”’ is badly coagulated rubber, 
recognized by the milky appearance of the 
product. ‘‘Sernambi’’ consists of residues, 
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naturally coagulated, unsmoked, and usually 
mixed with earth and other debris. 

The process, used for long years in the 
extraction and coagulation of the latex to 
produce rubber, is so well known as seareely 
to warrant description here. The method is 
preserved unaltered : and despite the enor- 
mous advantages of the system used in the 
Orient, no one here is as yet concerned with 
experiments to produce a better and more 
profitable product.‘ 

In the second division (oils and waxes) the 
variety of plants is considerable. Of those 
figure in commercial 


important enough to 


statistics the following might be cited: 


Andiroba, Carapa gutanensis. 
Babasst, Orbignia barbosiana. 
sacaba, Oenocarpus distichus. 
Copaiba, Copatfe ra reticulata. 
Curua, Orbignia spectabilts. 

Inajé, Mazimiliana regia. 

Jaboti, Erisma calcaratum., 

Jupati, Raphia taedigera. 

Maraja, Parenoglyphis maraja. 
Miriti, Mauritia flexuosa. 

Mueaja, Acrocromia sclé rocarpa. 
Murtimurt, Astrocaryum murumuru. 
Pataud, Jessenia bataua. 

Piquia, Caryocar villosum. 

Pracaxi, Pentaclethra macroloba. 
Puxuri, Nectandra puchiri.6 
Tuecuma, Astrocaryum tucuma, 
Uecuiba, Virola surinamensis. 
Umari, Poraqueiba paraensis. 
Umiri, Humiria floribunda. 
Urueuri, Scheelea martiana. 


Many of these plants are palms, and from 
all, with the exception of ‘‘copaiba’”’ in which 
the trunk is utilized, the oil is extracted from 
the fruits. This oil is used for various pur- 
poses, one being the prime material in soap 
and another a culinary substitute for olive 
oil. 

The method of collecting is, in the majority 
The 
palm fruits are fished, so to speak, out of 
small creeks on the islands where the plants 
The fruits are carried along by the 


of eases, the most curious imaginable. 


CTOW. 
ebb-tide current, and the nut gatherers sta- 
tion themselves in canoes at strategie points 


5 This statement is no longer true in view of the 
important research at the Instituto Agrondmico do 
Norte, in Belém, toward the development of perfect 
smoked sheets and their introduction into the Ama 
zon production.—W.A.A. 


6 See translator’s note, p. 33. 








to sweep up the harvest by means of a special 
kind of basket. 

In the resin group are: ‘‘jutafcica,’’ 
Hymenaea courbaril; and ‘‘breu da terra,”’ 
Protium heptaphyllum. Despite the few spe- 
cies figuring in the market the first named 
is of considerable value in the paint industry. 

To describe all the trees furnishing lumber 
would be the task of a specialist and would 
fill several volumes. The more notable are: 

Acapu, Vouacapoua americana. 
Coaruba, Vochysia vismiaefolia. 
Cupitba, Goupia glabra. 

Freijé, Cordia goeldiana. 

Louro preto, Nectandra mollis. 
Louro vermelho, Ocotea rubra. 
Macacatiba, Platymiscium duckei. 
Marupé, Simaruba amara. 
Massaranduba, Minilkara huberi. 
Pau amarelo, Euxylophora paraensis. 
Pau santo, Zollernia paraensis. 
Piquid, Caryocar villosum. 


The hardwoods of this region are charac- 
terized by a high specific gravity but for the 
reason already explained the filling of orders 
for specified amounts of any one species is 
very difficult. 

Among the fiber plants, diligent studies 
have encountered types to fulfill any require- 
ment, but only the following three native 
ones are sufficiently developed to supply a 
market which is in itself not very important : 

Uacima, Urena lobata. 
Piassava, Leopoldinia piassaba. 
Sumatma, Ceiba pentandra. 

It may be noted that the ‘‘sumatima’”’ 
could be called the queen of the forest be- 
cause of its gigantic size. Its product resem- 
bles the ‘‘kapok’’ of Malaya. 

In the group of essences and perfumes 
there are: 

Baunilha, Vanilla fragrans. 


Cumart, Dipterix odorata. 
Pau rosa, Aniba rosaeodora. 


The first is well known for the value of its 
perfumed pods and is the only orchid utilized 
for its fruits. The production is insignifi- 
eant. From the ‘‘ecumart,”’ or tonka bean, 
an essential oil is extracted which is used in 
medicine. From the wood of the ‘‘pau rosa”’ 
rosewood oil is distilled. It contains an 
active principle ‘‘linalol’’ and is used as a 
fixative for perfume. 

In the miscellaneous group are: 





88 THE SCIENTIFIC MONTHLY 


*‘Jarina,’’’ Phytelephas macrocarpa, 
small palm producing seeds which are ca 
‘‘vegetable marble.’’ They are used to mak 
buttons and small earved objects. 

**Guarana,’’ Paullinia cupana, the fruit 
of which yield a substance with tonic pro 
erties, used in the preparation of a sof; 
drink. This drink, also ealled ‘‘guaran4,’ 
consisting mostly of colored water, sugar 
and carbonic acid, is popular in Brazil. It i; 
sold, to some extent, abroad. 

Brazil nuts, Bertholletia excelsa, which a. 
well known and have great food value du 
to the high protein content. For this reaso: 
the name ‘‘vegetable meat’’ could be applie 
rightly to the food. 

‘‘Timbo,’’? Lonchocarpus utilis and | 
urucu, can also be included here. The plants 
are woody climbers, whose roots contain ; 
poison highly toxic to cold-blooded animals 
but not to those of warm blood. The acti 
principle is known as rotenone and all th 
advantages of a perfect insecticide are at- 
tributed to it. 

All these plants, without doubt, are natu- 
ral resources, but they are so widely dis- 
persed that anyone interested in securing a 
certain product cannot be told where it may 
be found in the quantities desired. Further 
more, normal methods of harvest, as ordi 
narily conceived, would not avail. 

In the entire Amazon Valley the flora is so 
intermixed that if a square kilometer (0.38 

sq. mi.) of ground could be marked off onl) 
a single specimen of any one of the different 
kinds of trees probably might be found 
therein. Nevertheless, zones do exist where 
a single or sometimes a group of species occur 
in denser stands. For example, the oil palms 
are numerous in the region of the Islands; 
Brazil nut in the Middle and Upper Tocan- 
tins River; and ‘‘jarina’’ in the Middle Soli- 
moes. A further exception must be made for 
‘‘ouarana,’’ which is found only in the 
municipality of Maués and vicinity, in the 
State of Amazonas. For all the others dis- 
persion is the rule; highly interesting from 
the botanical standpoint but very disillusion- 
ing for all other purposes. 

When the time comes to initiate intensive 
cultivation of the various native plants o! 
the Amazon, which in itself will be a vast 


7 See translator’s note, p. 33. 
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program, there will have to be some means 
of selecting the more suitable locations. The 
frequency of occurrence of the plant itself 
will be one of the easier methods to cuide the 
future students in the choice of the best sites, 
However, the principal criterion in the selee- 
tion of these future sites should be easy 
accessibility. The harvest of a native prod- 
uct costs practically nothing to the worker, 
aside from his own maintenance. It is the 
transportation, not only of the things he 
needs but also of those he produces, which is 
the major factor in the cost of the article. 
It is obvious then that regions must be chosen 
which permit efficient and rapid connection 
with the centers of consumption and distri- 
bution, if there is to be proper economic 
development. 


Fauna. The Amazon fauna is as varied 
as the flora. In addition to numerous noxious 
insects and reptiles, which are dreaded by the 
inhabitants scattered through the Valley, 
many animals of economic value are to be 
found. 

So far there has been no attempt to create 
wildlife preserves for industrial purposes. 
Instead there has been a merciless and in- 
discriminate slaughter, which leads to the 
danger of exterminating certain species. It 
is practically impossible to enforce hunting 
laws in the vast hinterland where the hunters 
practice their profession. 

The active commerce in skins, encountered 
in nearly all the Amazon region, is based on 
numerous kinds of wild animals: 

The ‘‘veado vermelho’’ (red _ brocket), 
Mazama americana, is one of the animals 
which contribute most to the exportation. 
However, the most valuable is the ‘‘ari- 
ranha,’’ Pteronura brasiliensis, a large otter 
now little seen because of the intensity with 
which it has been hunted. In addition to 
these the ‘‘caeteti’’ (collared peccary), 
Pecari tajacu and the ‘‘queixada’’ (white- 
lipped peceary), Tayassu pecari; capybara, 
Hydrochoerus hydrochaeris; ‘‘gato mara- 
eaja,’’ Felis wiedii; ‘‘maracaja-assi,’’ Felis 
pardalis; and ‘‘onea pintada,’’ Felis onca, 
form a part of the valuable and specialized 
commerce with the United States. The most 
important reptiles are the ‘‘jacaré’’ (alliga- 
tor), Paleosuchus palpebrosus, Caiman niger, 


PROBLEM OF THE 


AMAZON 39 
and C. scleropa, especially since their hides 
have been introduced into industry in the 
The lizards, ‘‘jucuruxi,’’ 
T upi- 


form of shoes. 
Dracaena guianensis, and ‘‘jacuraru,’’ 
the ‘‘camaleao’’ 


Polychrus spp., 


nambis spp., as well as 


(chameleon are also em- 
ployed in this manner but to a lesser degree 


eriboia,’’ 


sé 


Certain of the snakes, such as the 
Constrictor constrictor, furnish their quota 
but of the change in 
fashion. 

Food fishes of an enormous variety exist in 
The most important is 


now less on account 


the rivers and lakes. 
the ‘‘piraruct,’’ Arapaima gigas, very abun- 
dant in the Lower Amazon where it is caught 
principally during the period of July to 
November, the low water, when 
shoals of the fish swarm into the marginal 
lakes for spawning. Despite its prodigious 
fecundity, this largest member of the order 
may soon become extinct if the fishing con- 
tinues at the present rate and during the 


season of 


least propitious time. 

One of the most typical scenes of Amazon 
life is fishing for ‘‘ piraruct’’ with harpoons. 
A special dexterity learned from the primi- 
Indians, as well as a keen vision, is 
Some specimens weigh nearly 175 


, 


tive 
needed. 
pounds and measure more than 6 feet in 
length. They are usually salted and dried 
in the sun before being eaten. This curing, 
even yet, is done under the most primitive 
conditions possible. Consequently the prod- 
uct is not the sort to satisfy a fastidious 
palate, and the markets of the south are un- 
willing to accept it as a substitute for foreign 
codfish, 

Apparently conditions in the fishing colo- 
nies are unsatisfactory. These groups were 
created after the nationalization of the in- 
dustry; but production has 
ereatly diminished in some places and dis- 
appeared entirely in others. Water being 
the major element and fish so plentiful, the 
unimportance of the fishing industry is in- 


nevertheless 


eredible. 

Another inhabitant of the rivers, a local 
curiosity, is the ‘‘peixeboi’’ (water-cow), 
Frichechus inunguis, an aquatic mammal of 
considerable size. The flesh is appreciated 
by some and is sold fried in its own grease 
under the name of ‘‘mixira.”’ 

Turtles abound in great variety, the best 
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known being the great turtle of the Amazon, 
Podocnemis expansa, It is one of the tra- 
ditional native foods. Others, lesser known, 
such as the ‘‘tracaja,’’ Podocnemis dumerili- 
ana, and the ‘‘mussuan,’’ Kinosternon scorpt- 
cides, are greatly sought to supply the de- 
mands of gourmets. 

Only a few birds have value other than 
purely ornamental. The delicate feathers of 
the ‘‘garca’’ (egret), Egretta thula, once 
created a large and lucrative business but 
only the demands of feminine fashion will 
determine whether the egret will again be 
commercially profitable. The ‘‘mutum,’’ 
Crax alector and C. globulosa, large galli- 
naceous birds, with flesh as delicious as that 
of a turkey, could be an important food item 
if bred on a commercial scale. 

A clam, fairly abundant in the Tocantins 
River, furnishes a shell of considerable im- 
portance in the mother-of-pearl trade. The 
pearls found occasionally in these shells are 
considered merely a curiosity. 

Just as the now highly prized alligator has 
been considered useless, or even noxious, like- 
wise other animals might eventually prove 
to have commercial value. 

Formerly all these animals were easily 
found along the banks of the more accessible 
rivers, but they are becoming scarcer as they 
retire to the deeper recesses of the forest to 
escape indiscriminate slaughter by hunters 
who, through necessity or ignorance, give 
little heed to the laws for the control of such 
activities. A complete extermination of some 
valuable species can be expected in the near 
future unless conditions change. 

The majority of skins sold in local markets 
comes from animals originally killed for 
food, in places having no other source of 
meat. Thus the skins figure primarily as 
supplementary articles of commerce. The 
lack of more efficient and forceful methods for 
the restriction of shipments and confiscation 
of skins of protected animals leaves much to 
be desired. For this reason it is urgent that 
the provisions not be confined to prohibiting 
hunting, if some of the species are to be 
saved.® 

Breeding farms, similar to those elsewhere, 
to raise animals whose hides have commercial 
value should be promoted. These farms will 


§ See translator’s note, p. 33. 


be of economic advantage in conserving the 
species and in preventing losses due to poor 
skinning and curing. Also the meat migh; 
contribute to the local food supply. 

An economic survey of the opulent A: 
zon fauna would be a notable work from 
every point of view, particularly benefiting 
industry and trade. 


Climate. Although the Equator divides 
the country into two unequal parts, with the 
smaller lying to the north, the temperatur. 
does not have so great an influence on human 
life as many suppose. In fact, the mean tem- 
perature is less than that found in the same 
latitude in other parts of the world. <A ten- 
perature curve based on observations over a 
long period of time indicates that the tem- 
perature rarely rises above 93° F. in th 
shade and that normally the thermometer 
fluctuates between 68° to 90° F. under the 
same conditions. 

The atmospheric humidity, however, is 0! 
great importance, especially during the rainy 
period, improperly ealled the ‘‘winter sea- 
son,’’ which extends from December to May, 
being most extreme in February and March. 
During this time the degree of saturation is 
regularly above 90 percent, and even in thie 
driest periods it is seldom less than 70 per- 
cent, the absolute minimum observed up to 
the present being 43 percent. 

In a region cooled by the antitrade wind 
and winter rains, one cannot complain very 
much of tropical heat except during short 
intervening periods. The origin of vari- 
ous absurd generalizations about Amazon 
weather can probably be traced to travelers 
who stopped overnight in Belém on the air 
route between the two Americas. Although 
having spent only a few hours between planes 
in a city at the extreme end of the Amazon 
Valley, some of these travelers have been 
overheard later to classify the weather by 
such contradictory terms as ‘‘very hot,’’ 
*‘very dry,’’ ‘‘chilly,’’ or ‘‘rainy.’’ Impres- 
sions such as these, created by exceptional 
weather conditions, come to be regarded as 
accurate and finally appear in an article or 
book with all the seriousness of a profound 
treatise on climate. It is interesting to note 
how soon people staying for a while give up 
such preconceived ideas. 
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Aside from the rain there is no important 
meteorological condition which could influ- 
ence the general economy. The barometric 
pressure 1s almost constant throughout the 
year, and conforming to the altitude the 
mean readings are between 994.9 to 1,009.5 
millibars (29.5 to 29.8 inches). 

The seareity or abundance of rain in a cer- 
tain year, as well as the premature or delayed 
beginning or end of a season, seems to have 
great influence on the volume of commercial 
shipments. Apparently the only plausible 
explanation is the irregularity of the summer 
season preceding the harvesting time. This 
can be verified by the fact that one year of 
high production is often followed by another 
in which the volume is reduced to 20 to 40 
percent. 

An interesting climatic phenomenon, occur- 
ring suddenly and irregularly in the Upper 
and Middle Amazon, is known commonly to 
the people as a ‘‘friagem’”’ (chill). It con- 
sists in a sudden lowering of the tempera- 
ture, usually at night. The thermometer 
may fall below 50° F. for a few hours, caus- 
ing shivering and chattering of teeth among 
the inhabitants. One explanation is that 
masses of cold air descend from the Andes, 
owing to the lowered pressure in the locality 
concerned. The sudden and rare hail storms 
reported in some places might be explained 
in like manner. 

Data are insufficient for an accurate clima- 
tological study of the Amazon Valley, be- 
cause of the comparatively few weather 
stations in relation to the immensity of the 
territory. The present service certainly will 
be widened to keep pace with the expansion 
of airways, so that there can be more com- 
plete data to explain the effect of weather 
on the flora and fauna. 

The new science of dendrochronology (the 
study of weather by means of the growth 
rings in trees) would aid in obtaining valu- 
able data for a climatological map of the 
past. Graphs made from such studies would 
reveal what had occurred in various zones, 
even where no meteorological observations 
have been made as yet. In the same way 
future variations of the weather might be 
forecast. 

A chain of weather recording stations 
should be situated at strategic points to 


information on rainfall. To 


coordinate such data with reeords of water 


secure daily 


flow in the rivers would do much to explain 
the sudden, but still unexplained floods noted 
in some rivers. Data of this kind would be 
highly useful to Amazon navigation. 

The climate will be no serious obstacle to 
the development of the Amazon, once this 
integrated with the rest of the 
Brazilian community on the road to a glori- 


revion is 
ous future. 


People. The origin of the extinet 
once inhabiting the mouth of the Amazon 
and a few of the tributaries, is still wrapped 
in deepest mystery, the only remains being 
the ceramics of Marajé and Santarém. 

Seattered tribes of Indians in the head- 


race, 


waters of the higher rivers are now mostly 
influenced by Christianity, although a few 
continue to repel any approach whatever. 
The remnants of the tribes who used to live 
in the Lower Amazon are now integrated 
with the general social structure, and inter- 
marriage is contributing to the dissolution 
and disappearance of the primitive types. 
It is curious to note the strongly Mongolian 
appearance of some of the descendants of 
these original inhabitants. 

The Amazon being the part of the country 
least touched by a large-scale immigration, 
no great nuclei of foreigners are to be found. 
The Syrian and Portuguese elements, which 
have contributed so greatly to the commer- 
cial development of the country, are encoun- 
tered only in the state capitals and larger 
towns, but they are being rapidly 
assimilated. 

The immigration trend of 
ago brought Japanese colonies to the munici- 
pality of Parintins, in the State of Amazonas, 
but fortunately these were broken up in time. 
Similar settlements in the State of Para, in 
the municipalities of Monte Alegre and 
Acara, were somehow unsuccessful. For this 
reason the ‘‘yellow peril’’ of the Amazon is 
not so important as might be suspected, when 


even 


several years 


we consider the publicity which has been 
given to the subject. 

The bulk of the colonization in the Ama- 
zon was made by the northeastern Brazilians. 
Plagued by the rigors of droughts in their 
own land and attracted by the fascinating 








possibilities of rubber, these people have 
braved the jungle and have done much to 
improve the country where they have made 
their new homes. 

As opposed to the conditions in south and 
central Brazil where slaves were the main 
support for the great crops of sugar and 
coffee, there has never been any influence of 
servile labor here. Consequently very few 
Negroes were disseminated in the Valley to 
dispute the dominance of the ‘‘caboclo,”’ 
descendant of the primitive Indian. 

Freedom from worry about food or in- 
clemency of the weather has created in the 
native a most simple view of life. Without 
ambitions, and with few immediate wants, 
he limits himself merely to enough work for 
maintenance from day to day, certain that 
existing conditions will remain continuous 
and uniform. This mode of life, however 
respectable from a philosophical point of 
view, is not one which favors progress, but it 
may after all be an intelligent way of living, 
free from the uncertainties of the so-called 
supercivilized people who are obliged peri- 
odically to blow each other to bits. 

The exploitation of the native is the chief 
trouble resulting from his apathy. Because 
of the impossibility of enforcing laws to pro- 
tect workers dispersed over such an immense 
territory, they are often subjected to a 
regime of work very close to slavery. Thus, 
only the few have enjoyed the rewards se- 
cured in this objectionable manner. They 
lived in the larger cities in sumptuous homes 
or made frequent trips to foreign countries 
to spend prodigally their ill-gotten wealth. 
Their profits were secured by double exploi- 
tation, in the worst sense, of both Nature and 
man. This caste of ‘‘colonels’’® of the in- 
terior, who administered justice and who 
were the main prop of the corrupt and ex- 
tinct regime of Brazil in 1930, fortunately 
has now almost disappeared. A few, how- 
ever, with cunning ability still manage to 
survive. 

Man, the major factor in any question, 
complicates the subject mostly by his absence 
from this part of the country. Actually, with 
a population density of much less than 1.5 


9 The term ‘‘colonel’’ is applied to the river lords 
of the Amazon who made immense fortunes during 
the rubber boom of the past.—W.A.A. 
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per square mile, it will be difficult not o: 
to find means within Brazil to solve this ) 
but also to secure a foreign source of adapt 
ble immigration which will not cause troul 
in the future. 

All this train of interlaced situations 
designated The Problem of the Amazon, has 
been created by the improvidence of t! 
people themselves. In seeking the riches 
yielded by Nature they have not penetrated 
more than a few miles into the forest and 
thus have brought about the multitude o} 
tiny and widely dispersed villages along tly 
banks of the rivers. However, full admira- 
tion must be rendered to the courage and 
pertinacity of those who have been confront- 
ing all obstacles to maintain themselves in 
localities where in reality civilization has 
not yet touched. They are Brazilians worthy 
of the name, and they represent the national 
sovereignty over this immense and coveted 
territory. 

Because of the isolation from the rest of 
the country, the Amazon region still con- 
serves habits and customs inherited from the 
primitive inhabitants. The folklore is rich 
and serves to show the dominance of Nature 
over man, which is exercised in an almost 
absolute manner. The introduction of mod- 
ern, progressive ideas is retarded somewhat 
by numerous superstitions and taboos, but 
these can be overcome by the adoption of in- 
telligent and persuasive methods of teach- 
ing, owing to the docile and comprehending 
spirit of the people. 

Although small of stature the native of the 
region is generally rather robust, except of 
course, those born in the larger towns, who 
are conditioned to other ways of living. 
Sobriety and simplicity of diet, as well as 
close contact with Nature, are some of the 
factors explaining his good physique. From 
this can be foreseen what the individual of 
the Amazon will be once he is educated, 
properly fed, and freed from the endemic 
diseases which plague him. The human ele- 
ment of the region should not be under- 
rated or looked upon with pessimism, because 
in comparison with peoples in the same lati- 
tude of other countries there is none who 
presents better or even equal characteristics, 
especially when the conditions of the Amazon 
are taken into consideration. Instead of 


+ 


eriti 


woul 
ot a 
Tl 
has § 
indi 
tion 
ing 
a be 
orea 
of tl 
of tl 
the 
avel 
tary 
the 
latic 
mal 
and 
as r 
A 
mal 
tice 
per 
the 
adv 
ing 
\ 
in 
wh. 
is 
ere 
he 
the 
wil 
wh 


in 

kn 
ert 
ve 
Th 
Na 
thi 
tie 


ad 
ul 


no 
ho 
801 








THE PROBLEM 
criticism, no matter how constructive, it 
would be better at present to have some sort 
of decisive action to remedy the situation. 

The paralysis of progress in the Amazon 
has greatly limited the opportunities for any 
individual with a desire to improve his sta- 
tion in life. It has obliged and is still oblig- 
ing him to migrate to the south in search of 
a better and more stable future. Annually 
ereat numbers of people drift to the capital 
of the Republic, attracted by the fascinations 
of the ‘‘ Marvelous City,’’ and end by filling 
the already overflowing pavements of the 
avenues. Even those called away for mili- 
tary service finally prefer not to return to 
the Amazon with its ever-diminishing popu- 
lation. The fact that this exodus consists of 
males ean explain the smaller marriage rate 
and the considerable reduction in inhabitants 
as revealed by the last census. 

Although there are many who extol a 
march to the west, there are few who prac- 
tice it, and so the only means of securing 
personnel for the works contemplated for 
the Amazon will be to utilize to the best 
advantage the scanty resources of the exist- 
ing manpower."° 

Whatever may be the effort asked of man 
in the Amazon for the realization of that 
which he most desires, consciously or not, it 
is certain that he will respond with the 
greatest willingness, even to sacrifice, once 
he is convineed of the elevated intentions and 
the sincerity of those who are to be charged 
with the resurrection of the great territory 
where he was born. 


Culture. The status of popular education 
in relation to the national panorama is well 
known, and although it is true that the de- 
gree of illiteracy diminishes year by year 
yet the percentage still remaining is serious. 
The Amazon, being an integral part of the 
Nation, cannot be considered as different in 
this respect, especially when specific difficul- 
ties are taken into consideration. The state 
capitals and large towns have done much to 
advance education. The statistics of matric- 
ulation and attendance at public schools, as 


10 Recent activities to bring in new labor from 
northeastern states have not been as successful as 
hoped, but a solution of the problem is still being 
sought.—W.A.A. 
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well as the laws for publie edueation which 
are being formulated by the various states, 
rees being made to improve 

local 


Considering the widely dispersed settlements 


are prool of the fe 


the cultural the populace. 


‘ ' t } 
ASPCEt Ol 


and the meagre funds available to the mu- 


nicipal administrations, we can readily 
understand the difficulties of raising the edu- 
cational level of the Amazon people. 

The shortage of teachers to fill positions 
in the interior is one of the difficulties con- 
fronting the officials in this branch of publie 
administration. There is no searecity of 
capable personnel, which, on the contrary, 
exists in an appreciable degree among the 
vearly graduates from the normal schools. 
What actually happens is their refusal to 
Although 
this reveals an inadequate spirit of sacrifice 


for the good of the country, yet it is under- 


accept positions in interior towns. 


standable when the refusal is made by a 
young woman who would have little or no 
opportunity for marriage were she assigned 
to some remote place. She would have no 
civilized comforts and often would be finan- 
cially unable to bring along members of her 
family. 

This presents a general picture in so far 
Techni- 
cal or professional preparation does not exist 


as primary education is concerned. 


in the interior and is very limited even in the 
State capitals, owing to the few institutions 
qualified to give instruction of this kind. 
Another contributing factor is that the great 
majority of young people are unable to at- 
tend such schoois because they have had to 
begin working after completing the secon- 
dary schools to help support their families. 

Apprenticeship to the professions is made 
by a long-continued service, during which 
are acquired all the faults and defects of the 
trade. For this there is no 
handicraft, and the workmanship of labor is 


reason eood 
of the lowest quality. The absence of large 
industries is one cause of this situation, and 
furthermore the industries have not devel- 
oped for lack of skilled workers, thus form- 
ing a vicious circle not easy to change by 
ordinary methods. 

Higher education lacks neither schools nor 
students, but there is a great paucity of posi- 
tions where the graduates may later practice 


their professions. Every year a new group 








dt 





of doctors and bachelors of arts appear who 
are forced to seek government positions once 
they discover their limited opportunities in 
other fields. The same is true of the school 
teachers, all of them preferring to live in the 
state capitals where there is already a super- 
abundance of colleges with permanent staffs, 
so that success is a matter of luck or per- 
sistence. 

An exception to the rule is found in the 
engineering school, because its graduates find 
immediate employment despite the somewhat 
theoretical teaching received. Aside from 
this exception it is true that there is a short- 
age of technically trained people to bring 
advancement to the country. Even so, if all 
the students continue to pursue the same 
specialty—civil engineering—then in a short 
while saturation will leave them in the same 
predicament as their colleagues, the doctors 
and lawyers. 

There are courses in agronomy" and veter- 
inary, but unfortunately the graduates from 
these have no opportunities to practice their 
profession independently. Rare is the land- 
owner who seeks the services of a specialist 
for advice on crops or cattle improvement. 
These graduates are forced to seek refuge in 
publie service if they wish to follow their 
specialty. Since even this opening is limited, 
discouragement results with consequent aban- 
doning of the career. 

In chemistry, where the possibilities are 
infinite and employment certain for those 
who actually know the subject, not a single 
course is being offered at the present time, 
despite the brilliant record of the past in 
Belém. The School of Industrial Chemistry, 

sponsored by the Commercial Association and 
directed by that great Amazonist Paul Le- 
Cointe, unfortunately is now closed after 
having turned out a handful of competent 
professionals, thus cutting short a fine and 
useful work for the region. All attempts to 
reopen the course have been frustrated by 
bureaucratic complications of the educa- 
tional boards, which, being situated in the 
Federal Capital, are absolutely uninformed 


11 Not now true because the small school of agri- 
culture in Belém has been closed for some time.— 
W.A.A. 
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on the actual conditions of the Amazon. \ 
one who really knows the Amazon could aj 
mit the possibility of applying here cert 
of the laws and regulations which were 
mulated for the entire Nation. 

The dearth of technically trained men ; 
serve in the obligatory orientation of pro. 
ducers leaves the latter free to continue t! 
primitive methods of exploiting the soil 
Such trained men can be obtained only fron 
schools specializing in practical instruction 
without emphasis on general cultural sub. 
jects. The granting of degrees should } 
postponed to some future time in those inst 
tutions concerned with the professiona 
preparation of the individual. The main 
thought, therefore, should be to prepare the 
student genuinely to fulfill the role for which 
he is intended.’” 

People who can fill technical positions in 
the interior will not be recruited in the larger 
towns; instead it will be necessary to utilize 
young people of the same locality where th: 
future work is to be carried on. Only this 
will assure a useful corps of collaborators 

It is necessary to point out, excluding of! 
course the already too well-known unserupu- 
lous politicians and opportunists, that a 
highly developed national sentiment is to be 
found in the Amazon, even among the most 
untutored. It is not always easily recognized 
but becomes evident in appropriate occasions. 

Civie spirit has been manifested through- 
out our history by such heroic episodes as 
Placido de Castro, in the Territory of Acre, 
and Veiga Cabral in Amapa, when the threat 
to national sovereignty was met with prompt 
defense without need of stimulation or 
promise of reward. Much can be expected 
still of these anonymous makers of the Na- 
tion, everything depending upon the method 
by which they shall be trained, and upon the 
confidence engendered by those who are to 
guide their destinies. At present this confi- 
dence is at low ebb in reaction to past oppres- 
sions, 


12 The inference is that the present system pro 
duces graduates who consider themselves to li 
‘‘white-collar’’ workers qualified only for executiv: 
or office duties. It would be beneath their dignity 
to soil their clothes or to engage in arduous manual 
demonstrations.—W.A.A. 


(To be Concluded) 
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MAPPING SOME EFFECTS OF SCIENCE ON 
HUMAN RELATIONS' 


By S. W. BOGGS 


CHIEF, DIVISION OF GEOGRAPHY 


Tue earth has changed but little since Man 
appeared, but the geography of human re- 


_lationships has been transformed in a few 


decades. Because science knows no frontiers, 
scientists perhaps tend to overlook the re- 
markably uneven geographic distribution of 
the effects of their work. 

The popular picture of a rapidly shrinking 
globe, based on the reduction of time re- 
quired in circumnavigating the earth, is in- 
accurate and unfortunate. The world has 
not shrunk as if two thousand million micro- 
scopic ants had been banished from a pump- 
kin to live on a cherry. For the individual 
and for all types of corporate society the 
range of activity and experience and the 
resources at the command of the individual 
and society have expanded astronomically. 
But the effects are distributed very unequally 
over the earth’s surface; the geographic dis- 
tribution is shifting rapidly and will appar- 
ently continue to undergo great changes. 
The present picture therefore gives no ade- 
quate concept of what the future may be 
like. It is as if the outlines of continents 
were picture frames within which appeared 
ever-changing motion pictures, like montage 
effects in the cinema news reels. 

Little has been done by geographers and 
others to map these phenomena. Any maps 
that might be devised to portray them would 
be as definitely dated as the constantly 
changing political maps of the world. A 
chronological series of such maps, however, 
would constitute a slow-motion study, and 
perhaps would reveal or clarify important 
historical trends. Intelligent men instead 
of struggling vainly against the tide of his- 
tory—now more like a cataclysmic tidal 
wave—might adapt themselves to making 
use of its power. 

It would not be necessary to go back much 

1 Paper read before the American Association for 
the Advancement of Science, Section L (History and 
Philosophy of Science) at Cleveland, Ohio, Septem- 
ber 13, 1944. 
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DEPARTMENT OF STATI 


farther than the year 1790 or 1800 for per- 
Tool machine 
which date from about 1770, began to make 
possible the utilization of scientifie discov- 
eries. The period is likewise significant be- 
cause of the birth in the Americas of an 
infant republic and the spread in Europe 
of the ideas of the French Revolution, while 
in China that period coincides with about 
the maximum extent of the Manchu empire. 

Maps are advantageous for the presenta- 
tion of data of this character because they 
ean show graphically the location and the 
extent of change, and cannot evade 
and subject matter as dexterously as text 
ean. Maps, however, require accompanying 
text to reveal significant points which might 
otherwise be noted by very few map-users. 
For most of these maps colors and atlas- 
quality reproduction on fine paper, like those 
for the best physical and political maps, are 
required. The accompanying cartograms in 
black and white merely suggest a few of the 
possibilities discussed below. 

In 1700 the distribution of available energy 
was practically uniform over the land sur- 
face of the globe, since man depended chiefly 
upon his own muscles, slaves, and domestic 
animals. But the multiplication of physical 
energy utilized by mankind, which is basic 
to all technological development, has resulted 
in an extremely uneven distribution of power 
utilized today. A lump of coal weighing 
about one pound now performs as much 
physical work as a hard-working man in an 
eight-hour day; and one miner can mine 
several tons of coal a day. The present 
diversity in levels of living is due largely 
to differences in the quantities of energy use 
per capita by various peoples for productive 
purposes. The map (Figure 1) reflects the 
situation in 1937. The changes within the 
last quarter century have been great, and 
they may be as great or even greater in the 
next twenty-five years. 
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FIG. 1. 


Technological changes resulting in eco- 
nomical mass production and revolutionary 
developments in transportation and commu- 
nication have produced two significant and 
closely related results: (1) Man’s relation 
to his local environment has been radically 
altered; and (2) human relationships have 
been transformed on a global scale. Men 
can go farther, bring more back home, utilize 
more raw materials, and do much more with 
what they get than even the scientifically- 
minded and far-seeing Benjamin Franklin 
and Thomas Jefferson could imagine. 

Available transportation maps usually 
show only the principal facilities, with little 
attempt to present significant differences in 
cost per ton-mile of freight movement. On 
a map centered at St. Louis, Missouri (Fig- 
ure 2), as of the year 1804, equal-rate dis- 
tances by different means of transport pre- 
sent a very simple pattern, with long fingers 
following the rivers, six or seven times longer 
downstream than upstream, and extremely 
slender because of the high cost of land 
transport in terms of human and animal 
effort. 

The relative efficiency of land and sea 
transport prior to 1800 is illustrated by the 
fact that coal had been mined in Wales since 
Elizabethan times only where the sea actu- 
ally cut into the coalfield. Cardiff, only six 


ENERGY CONSUMED PER CAPITA FOR PRODUCTIVE PURPOSES IN 1937 


miles from the nearest coalfields by land, 
imported coal from Tenby and other ports t: 
the west. An official customs report in 1775 
stated that no coal was exported from Car- 
diff, ‘‘nor ever can be, its distance from the 
water rendering it too expensive for any 
such sale.’?’ Such are the hazards of 
prophecy in a world of changing technology. 
Indeed, as a supplement to navigable riv- 
ers, canals provided the only cheap inland 
transport, when they could be dug by the 
simple means then available. 

On the map centered on St. Louis today 
the contrast in the cost of freight traffic with 
that of about 1800 reveals great expansion 
in all directions, notably where railroads and 
motor roads rival the lower-rate river trans- 
port; present river rates, however, are based 
on a certain percentage of railroad rates,” 
so that the down-river distance for a given 
price is now less than it was nearly a century 
and a half ago. 

Figure 3 is a cartogram intended to give 


2 The fact that a ton of freight may be moved on: 
mile by railroad, as in the United States, for about 
1¢, or the wage of an unskilled laborer for one min 
ute, is the significant fact in land transport. The 
rail tariff on wheat, Omaha to Buffalo (1,001 miles), 
is 8.9 mills per ton-mile; on the Great Lakes, Duluth 
to Buffalo (986 miles) the rate is 2.0 mills per ton- 
mile, which covers a toll-charge through the Locks. 
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eiency of the principal means of transport. per ton-mile for freight movement in all 
A steamship will usually carry a ton of parts of the world today. Such a map brings 
freight eight or ten times as far as a rail- out the areas in which surface transport is 
| road, for a given sum of money, and from possible only on men’s backs or heads, or on 
one hundred to several thousand times as pack animals, or by means of animals pulling 
far as human porters or pack animals. The carts on rough roads. Here the cost faetor 
bars in the diagram indicate in a general of primitive transport is represented graphi 
way how far a ton of bulk freight, such as_ cally in the legend by a very steep slope, 

{ wheat, can be transported for a sum approxi- and one may imagine porters or pack ani- 

mately equal to the daily wage of a human mals toiling up these symbolie but very real 

porter in regions which lack railroads and _ slopes until they become exhausted. People 

; motor roads. The maps in different scales in these regions are walled in by high trans- 

| are so proportioned in size, very roughly to port costs. Railroads, with a cost factor per 

/be sure, that equal distances on all maps’ mile like the gradual upward slope of a 
represent equal cost in terms of human _ smooth coastal plain, cut through the areas 
effort. The map scales are therefore the of high primitive costs like a great river 
reciprocals of the mean value of the bars which has incised its channel through a 
in the diagram. mountain range in past geologic ages. 

j This cartogram in black and white is inci- Such equal-cost-distance maps may be 
dental to the preparation of a world map in called ‘‘isotimal,’’ from the Greek word 
color, not yet published, which constitutes isdétimos meaning ‘‘equal cost or effort.’’ In 
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FIG. 2, EQUAL-RATE DISTANCES FROM ST. LOUIS, MO., 1804 AND 1944 
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[A] COMPARATIVE TRANSPORT DISTANCES AT EQUAL COST 
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The bars represent approximate average distances (in statute miles) 
which one ton of bulk freight, such as wheat, can be transported for a sum « 


to the daily wage of a porter in regions which still lack railroads and motor 1 
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[B} COMPARATIVE SIZES OF THE WORLD IN RELATION TO EQUAL TRANSPORT COST 


The five maps are so proportioned in size that the same linear interval (for‘example 1/16") spans approximately equal 


transport-cost on all of the maps. 


Thus the cost of transporting goods by sea completely around the earth at the equator 


is roughly equivalent to the cost by primitive transport (porters or pack animals) for a distance of only about 100 miles. 
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FIG. 3. 


compiling a map of this type, one would like 
to get back of the complicated rate struc- 
tures of railroads, motor truck carriers, river 
and ocean shipping, and measure cost in 





PRIMITIVE 
TRANSPORT 





TRANSPORT BY DIFFERENT MEANS AT EQUAL COST 


units of human effort. The march of physi- 
eal progress could be recorded largely in a 
chronological series of such maps. 

This access to distance, due to cutting the 
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cost with mechanized transport, largely ac- 
counts for contrasts such as that portrayed 
by the world maps of wheat production and 
commerce for 1800 and today. In 1800 the 
farmer who raised wheat did not dream of 
selling his product more than a few miles 
from home, where he could haul it by team 
and wagon or send it a little farther by river 
or sea. The human use of the grasslands 
has been revolutionized by the railroads, the 
breeding of new wheat strains, the invention 
of roller milling and other machinery, and 
the opening of European markets since the 
industrial revolution. Consequently, wheat 
crown in four continents today competes in 
a fifth. Comparison of a map showing both 
the areas in which wheat was produced and 
consumed in 1800 with a similar map for 
today reveals the intimate relations between 
the railroad net and the areas in which wheat 
erowing has been greatly extended in 
nature’s grasslands. 

Maps of many new types may be prepared 
to depict the geographic distribution of the 
effects of science and technology upon human 
relations.* Among them might be maps 
showing the following: 

(a) For a given place and several dates, 
the percentage of goods used in that place 
or region which came from distances of 10, 
100, 1,000, 5,000, or 10,000 miles, thus provid- 
ing some measure of expanding interrela- 
tionships. 

(b) For any product for which there is 
now a world market, the historical geography 
of production and distribution. 

(ce) Decreases in cost of production per 
unit of output, by region and date. 


3 Maps of the world presenting data very objec- 
tively and impartially are most needed. To the 
people of this or any other country they would afford 
assistance in understanding the viewpoints of peoples 
whose historical backgrounds and environments differ 
greatly. It may be remarked that one of the most 
notable atlases in recent years is the Great Soviet 
World Atlas, projected in three volumes, the first of 
which, published in 1937, was devoted chiefly to 
world maps of great variety. Presumably an even 
greater contribution to world understanding could 
be made if such a map series included more maps 
specifically designed to show when, where, and how 
great have been some of the changes in human rela- 
tionships between regions during the last century 


or more, 
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(d) Travel speeds, by regions, for various 
dates. 

(e) Communication costs and volumes of 
communications, by region and date. 

({) Geography of aviation development 
factors conditioning the establishment and 
operation of air services. 

(g) Cultural relationships between differ- 
ent regions. 

(h) 
vardsticks. 

(1) Social results of medical science. 

(j) The 
various countries or 
concepts of success and leadership depend, 


Levels of living, based on various 


principal bases of prestige in 


regions, upon which 
some of them having been modified in recent 
decades by the development of certain indus- 
tries. 
One ot 
geography is that there is very uneven, one 
may almost say very lop-sided, distribution 
and 


the principal generalizations of 


of the earth’s resources, of land sea, 
climatic zones, productive soils, population, 
and other factors. The influences of these 
inequalities of geographic distribution are 
very different from what they were fifteen 
decades ago—even five decades ago. Some 
may naively imagine that the effects of this 
uneven distribution have been practically 
obliterated. On the contrary, they have 
simply been given new values, and some of 
them are more significant than ever. Just 
as the geographical factors have by no means 
been eliminated in war, in these days of 
mechanized warfare and of airplanes, so 
their influence in peace is constantly chang- 
ing and is as yet inadequately appreciated. 
In terms of past experience it is as if we were 
living at the same time on several worlds 
whose differences were of almost 
astronomic proportions. 

However great may be future changes in 
world maps the distribution of 
population, transportation and communica- 
tion facilities, exploitation of minerals, and 
the like, the pattern appears to be already 
well developed. The abstract pattern of re- 
moreover, is not 


in size 


showing 


lationship possibilities, 
likely to change as much as it has already 
changed within the last century. In at least 
one direction the ultimate has already been 


attained. Communication is almost instan 
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taneous, with the speed of light, and may 
reach all points of the globe at once; it is 
being extended through television and the 
use of many electronic devices. 

In the days of both Nebuchadnezzar and 
Napoleon the fastest travel was at the rate 
of a fraction of one percent of the velocity 
of sound, whereas today it rapidly ap- 
proaches the speed of sound, but presumably 
can never attain a speed many times that of 
sound. The efficiency of the railroad might 
conceivably be doubled or quadrupled, but 
presumably no method of land transport 
can be devised which will reduce the cost to 
a level of that of the most efficient ocean 
freighter. One factory machine may now 
perform the labor of 10,000 human beings 
working by hand, but even if a new machine 
is invented which will produce as much as 
one hundred machines do now, the order of 
change will be less than that which has 
already occurred. The wizardry of chem- 
istry already unites rare materials from the 
ends of the earth so that men who produce 
tungsten in Kiangsi Province, China, are 
closer as economic neighbors in normal times 
to Pittsburgh, the Ruhr, and the British 
Midlands than to communities in China one 
hundred miles distant. 

Scientists will doubtless produce marvels 
far beyond our present conceptions. Their 
insatiable curiosity is now penetrating fields 
of invisible and astonishing forces; they 
operate without fear and in a spirit of hu- 
mility before facts which enables them to 
discard outworn hypotheses and to learn new 
ways very rapidly. The changes to come in 
many regions hitherto referred to as ‘‘back- 
ward’’ may greatly exceed those already 
manifest in areas in which changes have been 
greatest in recent decades. The maps of hu- 


man activities and relationships will doub; 
less pass through rapid metamorphoses in t¢| 
near future. 

Flat maps cannot effectively reveal re 
tionships of air travel and transport and | 
radio. While many types of aviation a) 
telecommunication maps should be mad 
special globes and accessories are aln 
essential. 

Man has a fondness for cireulating w! 
accounts for some of his problems of re| 
tionships. Circulation is the rule in natur 
of the air itself, of the sea, many birds, an 
some animals. Man’s new facility of moy 
ment enables him to cireulate with freed 
equal to nature in its freest moods. 

People everywhere, even in remote places 
are thereby being stimulated through con 
tacts by radio, the press, the airplane, t! 
marketplace. Human friction and heat ma 
thus be generated. But to try to build a 
sort of wall to exclude contact, instead 
to become adapted to it, is futile—a crus 
tacean psychosis in an avian age. 

The amazing discoveries of scientists and 


the resourcefulness of engineers and teeh- 
nologists afford assurance that men’s needs 


on the physical level can be met. The most 
difficult and important problems for the fu- 


ture which have stemmed from scientists’ 


laboratories are the problems of human rela 
tionships, which have been multiplied almost 
beyond conception. Institutions with ade 
quate resources, young men and women 
whose understanding of the world in the last 
few years has been broadened and deepened, 


may, by using geographers’ techniques in the 


cartographic interpretation of spatial rela 
tions, provide us with maps that will carry 
us a long way toward a sound understanding 
of the world in which we now live. 
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INSECT RESPONSE TO COLORS 


By HARRY B. WEISS 


CHIEF, BUREAU OF PLANT INDUSTRY, NEW JERSEY 


WeE KNow nothing of the sensations that 
insects experience when they see either col- 
ored or white light, and hence it was thought 
best to entitle the article as above. In this 
way any intimation that insects have color 
perception, such as we know it, is avoided. 
‘In the economy of insects, light is of extreme 
importance, as is indicated by the size and 

idevelopment of their compound eyes that 
‘have large receptive surfaces in comparison 
iwith the volume of the comparatively less- 
' developed central nervous system. 

The response of insects to various wave 
lengths of light, or colors, has been under in- 
vestigation for many years. The early con- 
clusions drawn from various experiments 

‘have been the subject of disagreement, par- 
ticularly because of the difficulty in deter- 
mining whether the apparent discrimination 
of colors by the insects was due to the in- 
tensity of the rays or to their wave lengths. 
The problem has been attacked by entomolo- 
gists principally in two ways. Some ob- 
servers noted the natural tropisms of insects, 
while others trained certain species to go to 
particular colors for food. Frequently, little 
or no attention was paid to the external 
source and mixture of wave lengths used in 
the experiments, and the results were de- 
scribed in terms of human color vision. 
However, a few investigators worked with 
known wave lengths in order to determine 

' whether insects have color sensitivity and 

' not merely sensitivity to light depending on 
intensity. 

Sir John Lubbock established the fact that 

+ bees were apparently able to distinguish one 

color from another and could be trained to 
associate the finding of food with blue- or 
orange-colored papers. Auguste Forel ac- 
complished the same thing with 
| paper flowers. C. Hess projected a spectrum 

# on a parallel-sided glass container that held 

) imprisoned insects and observed that cater- 

) pillars and adults of the butterfly Vanessa 

urticae, and also bees, went to the vellow- 


eolored 


amp k 
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ereen area, and that when disturbed from 
these areas returned to them. From these 
observations Hess concluded that, sinee 


totally color-blind persons see yellow-green 
as the brightest part of the spectrum, his in- 
sects were also totally color-blind. Hess also 
selected the 
matched the brightness of given colors, and 
found that were given a 
choice between a gray and a given color, both 
of equal brightness, they went to either one 


brightness of which 


erays, 


when his insects 


without discrimination or did not react at all, 
and from this he coneluded that various colors 
are of the same relative brightness to insects 
as they are to totally color-blind persons and 
that insects lack color vision. 

K. Frisch trained an Asiatic species of 
honeybee to come to a given color for food 
and to pick out that color from among others 
when no food was present. He used a series 
of pieces of paper of 15 shades, from white 
The 


were then conditioned to some color, as blue, 


through various grays to black. bees 
by associating that color with a sugar solu- 
tion in a watch glass that was placed over 
the color. After conditioning of the bees was 
completed the blue paper, without food, was 
placed in various positions among the grays, 
and in every trial the bees gathered over the 
blue in search of food. After conditioning 
his bees to various colors Frisch concluded 
that bees could distinguish all colors except 
red and certain greens, and that these colors 
appeared to them as darker or lighter grays, 
and that, therefore, their color was 
identical with that of partially color-blind 
persons. 

Various other workers, studying photo- 
tropisms, found that some insects preferred 
dark blue, others red and yellow, others 


vision 


green, ete., and their conclusions, agreeing 
with those of Hess and Frisch, were ex- 
pressed in terms of human color vision, 


giving rise for a time to a state of confusion. 


In many cases no tests were made with ultra- 


violet, to which insects react. but which is 
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beyond the range of human vision. In addi- 
dition, some investigators covered their col- 
ored papers with glass. Light going through 
the glass was reflected back again, and the 
glass also reflected colors from near-by ob- 
jects. Frank E. Lutz tested the colored 
papers used by Frisch and found that some 
of his greens and blues reflected ultraviolet, 
that his yellows and greens reflected blue and 
red, all of which invalidated Frisch’s color 
seale for insects. 

Little is known of the wave lengths with 
which the early investigators worked. In 
fact, many of them paid no attention to this 
aspect of the problem and interpreted the 
behavior of the insects in terms of human 
color vision, a practice which persists to some 
extent even to the present day. In 1881 Sir 
John Lubbock found that ants carried their 
larvae and pupae out of a region of relatively 
weak ultraviolet into one illuminated by 
longer wave lengths, and from this he con- 
cluded that colors as seen by insects were not 
the same as colors viewed by man. Later 
workers found that many other insects were 
photopositive to ultraviolet. Hess thought 
that the general sensitivity of arthropods to 
ultraviolet radiation was due to a fluores- 
cence of the outer parts of the ommatidia, 
believing that the short waves were thereby 
changed to longer ones and that the animals 
did not have true ultraviolet vision. How- 
ever, F. E. Lutz and E. N. Grisewood, using 
the cornea of a large flesh fly and of a honey- 
bee, found that they were transparent to 
2537 Angstrom wave-length units (A) and 
that such a wave length reached the inner 
elements of the eye. When the 2537 A beam 
was allowed to fall upon a mass of crushed 
Drosophila eyes there was still no fluores- 
cence, at least nothing visible to humans. As 
time went on an increasing amount of atten- 
tion was paid to the fact that color vision was 
a matter of wave lengths and a decided im- 
provement took place in techniques and test- 
ing equipment. And ultraviolet was con- 
sidered as a color, at least to insects. Most 
of the investigations with insects to date 
have been concerned with that portion of the 
radiant-energy spectrum from about 2500 
A to 7200 A. 

A. Kiihn and R. Pohl trained honeybees 
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to come for food in a narrow trough 
luminated by ultraviolet of wave length 3651 
A. After training, the food was removed 
and the entire spectrum was projected upon 
a sheet of white paper. Then the bees col- 
lected for the most part on the place sub- 
jected to the wave-length 3650 A. Frank E 
Lutz also trained bees to come for food 
a white ecard, reflecting ultraviolet way 
lengths, and stingless bees (Trigona) to dis- 
tinguish between ultraviolet patterns, o 
of which marked the site of their nest. L. \ 
Bertholf, in an extensive study of the reae- 
tions of the honeybee to the spectrum visib), 
to us, found that for this insect the spectrum 
extended from 4310 A to at least 6770 A, the 
point of maximal stimulative effect being : 
about 5530 A. In terms of color, this means 
that the sensitivity of bees to light extends 
from violet to red, with the most stimulating 
part being the yellow-green. He also worked 
with different wave lengths in the ultraviolet 
spectrum and found that the stimulating 
effect was greatest at 3650 A for the honey- 
bee. 

In a study of the extent to which flower- 
visiting insects see ultraviolet, Lutz carried 
out tests in the field with numerous flower- 
visiting species. He put the insects into a 
rectangular box having a window at each end, 
which consisted of light filters that were 
interchangeable. He then put his head 
through an opening in the middle of the 
window, surrounded by a light-tight hood, 
and observed what was going on. Many o! 
his test insects went from dark to clear glass, 
from dark to ultraviolet, from dark to blue. 
from blue to ultraviolet, from dark to green 
from green to ultraviolet, from dark to red, 
and from red to ultraviolet, but when at 
ultraviolet they would not leave to go to clear 
glass. The conclusion is plain that man) 
insects react positively to red, yellow, green. 
blue, and ultraviolet, and that they ‘‘ 
ultraviolet better than other radiation wave 
lengths. Whether they ‘‘see’’ these radia- 
tions as colors or as different degrees 
brightness is unknown. 

During recent years thousands of insects, 
including larvae, involving over 50 species 
in several orders, were tested in lots of 100 
or more in the laboratory by Harry B. Weiss, 


see 


t 
: 
» 
4 
ii 


Fra 
T he 
ban 
ext 
gro 
tha 
the 
the! 
wa\ 
pea 
blu 
lens 
tive 
tha 
spe 
ulti 
Ber 
whe 
of « 
lati 
wit 
was 
575 
mu 
ore 
(vi 
(ul 
tim 
Fre 
230 
ing 
tha 
act 
an} 
the 
alt] 
con 
fur 
lat 
of 
un 
P 
ty; 
Inv 
ph 
| bee 
: tin 
eql 
Th 
ro} 
ist 
or 








> 





BRE Tee nent emma 


epee x 


— 


INSECT RESPONSE TO COLORS Se 


Frank A. Soraci, and E. E. McCoy, Jr. 
Their insects were exposed to 10 wave-length 
bands of light of equal physical intensities, 
extending from 3650 A to 7200 A. The 
group behavior of these insects indicated 
that their peak sensitivity took place under 
the stimulation of ultraviolet at 3650 A. It 
then declined sharply toward the longer 
wave lengths, frequently with a secondary 
peak oceurring from 4920 A to 5150 A (blue- 
blue-green). The remaining longer wave 
lengths to 7200 A were relatively unattrac- 
tive to them. These investigators also found 
that wave lengths in the red end of the 
spectrum could be made as attractive as 
ultraviolet by increasing their intensities. 
Bertholf obtained similar qualitative results 
when he investigated the relative efficiency 


‘of different regions of the spectrum in stimu- 


lating Drosophila. He found that, beginning 
with the longer wave lengths, the efficiency 
was very low, but started to rise at about 
5750 A (yellow) and increased to a maxi- 
mum in the visible spectrum at 4870 A (blue- 
green). From there it declined to 4250 A 
(violet) and then rose to a peak at 3650 A 
(ultraviolet), which was five and one-half 
times higher than the first peak at 4870 A. 
From 3650 A there was a rapid decline to 
2300 A. Various other investigators, includ- 
ing W. Sander and J. W. M. Cameron, found 
that their test insects were more strongly 


- activated by ultraviolet (3650 A) than by 


any other wave length of equal energy. And 


' the work of various economic entomologists, 
' although devoted mainly to evaluating the 
' comparative effectiveness of light-traps, has 


Sabegeiga 


furnished additional evidence of the stimu- 
lating power of the shorter wave lengths and 


' of the effectiveness of longer wave lengths 


a ne 


ela aie ie sce 


1a haa te 22 
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under increased intensities. 

There has been a great diversity in the 
type of equipment and in methods of persons 
investigating color responses of insects. The 
physical intensities of the wave lengths have 
been equalized by different methods. Some- 
times they were unequal and the effect of 
equal energy was arrived at by calculation. 
The test wave-length bands varied from nar- 
row to broad. The transmission character- 
isties of the color filters were either definitely 
or indefinitely known and the test insects 


~ 


In 
spite of such variations, the test insects, on 
the whole, behaved with a remarkable degree 
of uniformity, and the following conclusions 


were used either singly or in numbers. 


that appear to be true for insects in general 
may be drawn. 

Many insects are sensitive in varying de 
grees to a spectrum extending from about 
3600 A (ultraviolet) to about 7200 A (red). 
Drosophila is photopositive to 2537 A and 
the honeybee to at least 2970 A. Other in 
sects may be equally sensitive to such wave 
lengths in the ultraviolet, but tests have 
yet been made. Under the influence of equal 
but different the 
stimulating part the spectrum is 
ultraviolet at 3650 A. From here it declines 
sharply to about 4640 A (violet-blue). Then 
it rises to a secondary peak near either 4920 
A (blue-green) or 5150 A Then it 
drops to 5750 A and levels off. Regardless 
of the relative positions of the wave-length 
bands, the group behavior pattern does not 
vary much from the pattern just stated. It 
has also been found that many insects will 
respond positively and in greater numbers 
to the shorter of any two wave lengths (be- 
tween 3650 A and 7000 A) that are offered 
to them, where the physical intensities of 
both are equal and provided that the in- 
tensity of neither is great enough to repel 
them. Finally, what are unattractive wave 
lengths under equalized physical intensities 
may be made attractive by increasing their 
intensities. In other words, it is possible to 
vary the behavior pattern by varying in- 
tensities. 

Up to the present, only the motor response 
of insects to equalized wave lengths has been 
considered, but substantially the same type 
of behavior. is exhibited when the electrical 
responses of the compound eye during the 
process of photoreception in insects are 
studied. Such studies have been made by 
Louis Theodore Jahn and Frederick Cresci- 
telli. According to these investigators, 
‘*Leads were taken with silver-silver chloride 
electrodes from fluid-filled chambers about 
each eye. The entire surface of one eye was 
illuminated and the other eye was kept in 
darkness. Records were obtained by means 
of a cathode ray oscillograph. For the ex- 


not 


intensities wave lengths, 


most of 


(green ). 
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periments on colored light, Corning color 
filters were placed between the light source 
and the eye.’’ Six wave-length bands were 
employed, extending from about 4000 A to 
7000 A. ‘‘The relative intensity transmitted 
through each of these six filter combinations 
was determined by means of a thermopile 
and galvanometer. The infrared radiations 
were completely removed from the stimu- 
lating light by using 5 centimeters of water 
and a Corning (AKLO) heat absorbing 
filter.’’ 

Jahn and Crescitelli also studied the change 

in form of the electrograms of the grass- 
hopper eye under variations in intensity of 
the stimulating light and the quantitative 
aspects of the response in relation to the 
quality of the stimulating light. They found 
that there was apparently no specific effect 
of wave length on the electrical response of 
the whole dark-adapted grasshopper eye. At 
equalized intensities there were decided dif- 
ferences in wave form with the six different 
spectral bands, but these disappeared and 
the color responses were exactly matched 
when the intensities of the different spectral 
regions were properly adjusted. Quoting 
again from their paper: ‘‘The form of the 
electrical response of the dark-adapted grass- 
hopper eye to brief stimulation by white or 
colored light varies according to the intensity 
of the light. At very low intensities the re- 
sponse is diphasic, the initial positive phase 
of which resembles the a-wave of the verte- 
brate electroretinogram. As the intensity 
is increased the positive phase decreases and 
changes its position while the negative phase 
becomes increasingly prominent. Eventu- 
ally the positive phase is completely elimi- 
nated and the electrogram takes the form of 
the typical high-intensity response. The 
order of effectiveness of the different colors 
in causing this change in wave form is: 
green, blue, violet, orange-red, red.’’ 

The curve relating the magnitude of the 
potential to the wave length had a peak in 
the green region of the spectrum, and de- 
clined sharply toward the red and less 
sharply toward the violet. The magnitude 


of the electrical response was found to be 
definitely related to the quality of the stimu- 
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lating light and the form of the response ; 
be influenced by the intensity of the sti 
lating light, either white or colored. 

Jahn and Crescitelli also studied, in ¢) 
same manner, the electrical responses of {| 
compound eye of the moth Samia cecrojia 
relation to the quality and intensity of | 
stimulating light. Part of their conclusi 
are as follows: ‘‘The electrical responses 
the moth and grasshopper eyes to wa 
length are surprisingly similar. For bo; 
animals the same type of graph is obtaine; 
when the relative magnitude of the potentia 
is plotted against wave length. This gra) 
has a general similarity to the absorptio 
curve of visual purple. Another aspect 
the electrical response to wave length ¢ 
cerns the fact that no specific effects of way 
length on the electrograms are discernible 
By properly adjusting the intensity, the re. 
sponses to one color may be exactly match 
with the response to any other color, ind 
cating that the differences in the responses 
to different colors of equal intensity ar 
caused merely by differences in sensitivit) 
and are not effects of wave length per sv.’ 
In the case of the moth the maximum re. 
sponse was obtained with the green band 
The responses dropped sharply toward th: 
red band and less sharply toward the violet 

Although the king erab, Limulus poly 
phemus, is not an insect, the work of H. K 
Hartline and C. H. Graham on the nerve 
impulses and responses of single visual sense 
cells to light in the eye of this animal is of 
unusual interest. The lateral faceted eye o! 
the king crab contains about 300 large om- 
matidia, and the optic nerve fibers come 
directly from the receptor cells with no in- 
tervening neurones. These authors studied 
the nerve impulses and developed a tech- 
nique by which they recorded the dischare: 
from a single receptor unit in the form 
of oscillograms, representing the potential 
changes between the cut end and an wnin- 
jured portion of the nerve upon stimulation 
of the eye by light. The electrical activity 
in the optic nerve brought about by this 
stimulation was amplified by a vacuum tube 
and recorded by an oscillograph. Among 
other things, the stimulation of a single 
ommatidium resulted in a small strand of the 
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F optic nerve showing a regular sequence of 
F nerve impulses. ‘*The discharge in a single 
i fiber begins after a short latent period at a 
thigh frequency, which has been found to be 
fas high as 130 per second. The frequency 
) falls rapidly at first, and finally approaches 
' a steady value which is maintained for the 
duration of illumination.”’ 
These authors also studied the responses of 
’ single visual sense cells to visible light of dif- 
ferent wave lengths by means of single fiber 
; preparations from a Limulus eye. It was 
' found that when the energy of the stimu- 
lating light of different wave lengths was 
approximately equal, the response to green 
was stronger than the responses to either 
violet or red. When the energy was in- 
ereased in the red and violet, their level of 
response was raised, and when the intensities 
for the different wave lengths were adjusted 
so that the responses were equal, there was no 
effect of wave length as such, indicating that 
single sense cells can gauge brightness but 
cannot distinguish wave lengths. The rela- 
tive energies of the various wave lengths re- 
quired to produce the same response after 
being adjusted in inverse ratio to the degree 
10 which they are absorbed yielded a visi- 
bility curve, for a single visual sense cell, 
that had its maximum in the green near 5200 
A and that declined symmetrically on each 
side to low values in the violet near 4400 A 
and in the red near 6400 A. According to 
the interpretation of visibility curves by 
Hecht and Williams, the stimulation of a 
single visual sense cell by light depends upon 
the absorption spectrum of the primary 
photosensitive substance. The absorption of 
light by this substance varies with wave 
length, and the production of a given re- 
sponse needs a certain amount of photochem- 
ical change, which in turn requires the 
absorption of a definite amount of energy. 
Hartline and Graham also found that in 
the same eye of Limulus there was a differ- 
ential sensitivity among optic nerve fibers 
and their attached sensory cells for different 
regions of the visible spectrum, and they be- 
lieve that such specialization of the visual 
cells, coupled with integrated action, may 
give rise to color vision. 
Thus the visibility curves of a single visual 


INSECT RESPONSE TO COLORS 5 


~ 
2) | 


sense cell of Limulus, although not an insect, 
of the eye of a grasshopper, a diurnal insect, 
and of the eye of a Cecropia moth, a noe- 
turnal insect, are qualitatively similar to the 
curve of the relative stimulating efficiency of 
different wave lengths of light for Drosophila, 
as reported by Bertholf, and to the behavior 
curves for the numerous adult and larval 
forms of diurnal and some nocturnal insects, 
as reported by Weiss et al. These curves are 
not identical because of the different methods 
of approach and technique, but they are all 
strikingly similar for the visible portion of 
the All obtained under 
wave lengths of equalized physical intensi- 
ties. Hartline and Graham, and Crescitelli 
and Jahn, by properly adjusting the inten- 


spectrum. were 


sity were able to match the response to one 
color with the response to any other color, 
and Weiss et al., in their behavior studies, 
found that insects responded to what were 
unattractive colors under equalized intensi- 
ties when the intensities of these colors were 
increased. 

Crescitelli and Jahn report that other au- 
thors who worked with pigeon eyes and the 
eyes of certain vertebrates also found that 
waveform differences are simply intensity dif- 
ferences and that the electrical response to 
different. wave bands could be duplicated by 
adjusting the intensity of the different bands. 

Thus it appears that both the electrical 
responses of the insect eye and the motor 
responses of the insect itself to different colors 
of equal intensity are due to differences in 
sensitivity, or to the absorption of light, 
which varies with wave length, by the pri- 
mary photosensitive substance of the visual 
sense cells, and are not the effects of wave 
length by itself. 

It appears from what has been set forth 
that although insects are sensitive to a spee- 
trum extending from about 3600 A to about 
7200 A, their motor responses and the elec- 
trical responses of their eyes, under labora- 
tory conditions, indicate that they do not 
have color vision. On the other hand, in the 
field many species, especially those that are 
flower-visiting, behave as if they had color 
vision, although such behavior, if it is the 
result of vision alone, may be a response to 
brightness. 
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periments on colored light, Corning color lating light and the form of the resp 
filters were placed between the light source be influenced by the intensity of the y 
and the eye.’’ Six wave-length bands were lating light, either white or colored. 
employed, extending from about 4000 A to Jahn and Crescitelli also studied, 
7000 A. ‘‘The relative intensity transmitted same manner, the electrical responses 
through each of these six filter combinations compound eye of the moth Samia cecr 
was determined by means of a thermopile relation to the quality and intensity 
and galvanometer. The infrared radiations stimulating light. Part of their concl 
were completely removed from the stimu- are as follows: ‘‘The electrical response: 
lating light by using 5 centimeters of water the moth and grasshopper eyes t 
and a Corning (AKLO) heat absorbing length are surprisingly similar. Fo; 
filter.’’ animals the same type of graph is obt 
Jahn and Crescitelli also studied the change When the relative magnitude of the poten: 
in form of the electrograms of the grass- 18 plotted against wave length. This ¢ 
hopper eye under variations in intensity of has a general similarity to the absorp 
the stimulating light and the quantitative CUrVe of visual purple. Another asp 
aspects of the response in relation to the the electrical response to wave leng' 
quality of the stimulating light. They found ¢Ts the fact that no specific effects 01 
that there was apparently no specific effect — _ the vagirnaouny _— anger 
of wave length on the electrical response of BY Properly adjusting the intensity, the 
the whole dark-adapted grasshopper eye. At SPOUSES to one color may be exactly mat 
equalized intensities there were decided dif- with the as aged other color, in 
ferences in wave form with the six different eating that the differences = the eee Bek 
spectral bands, but these disappeared and ee oor . hese ss 
the color responses were exactly matched Se ec git acai ng Cena 
when the intensities of the different spectral nig a is peop i “ 
regions were properly adjusted. Quoting sponse wen obtained with the vont bead 
again from their paper: ‘‘The form of the The responses dropped sharply toward th 
electrical response of the dark-adapted grass- red band and less sharply Aetna ies 3 
hopper eye to brief stimulation by white or Although the king ore. Tiiehins 
colored light varies according to the intensity phemus, i. oe an insect, the work of H. K 
of the light. At very low intensities the re- Hartline and C. H. Graham on the nery 
sponse is diphasic, the initial positive phase impulses and responses of single visual sens 
of which resembles the a-wave of the verte- gel] to light in the eye of this animal is 
brate electroretinogram. As the intensity unusnal interest. The lateral faceted eve o 
is increased the positive phase decreases and the king crab contains about 300 a 
changes its position while the negative phase matidia, and the optic nerve fibers com 
becomes increasingly prominent. Eventu- directly from the receptor cells with no in- 
ally the positive phase is completely elimi-  teryening neurones. These authors studied 
nated and the electrogram takes the form of the nerve impulses and developed a tech: 
the typical high-intensity response. The nique by which they recorded the dischary 
order of effectiveness of the different colors from a single receptor unit in the for 
in causing this change in wave form is: of oscillograms, representing the potent 
green, blue, violet, orange-red, red.’’ changes between the cut end and an unin- 
The curve relating the magnitude of the jured portion of the nerve upon stimulation 
potential to the wave length had a peak in of the eye by light. The electrical activity 
the green region of the spectrum, and de- in the optic nerve brought about by this 
clined sharply toward the red and less _ stimulation was amplified by a vacuum tube 
sharply toward the violet. The magnitude and recorded by an oscillograph. Among 
of the electrical response was found to be other things, the stimulation of a sing! 
definitely related to the quality of the stimu- ommatidium resulted in a small strand of the 
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pptic nerve showing a regular sequence of 
herve impulses. ‘‘The discharge in a single 
fiver begins after a short latent period at a 
}igh frequency, which has been found to be 
as high as 130 per second. The frequency 
falls rapidly at first, and finally approaches 
a steady value which is maintained for the 
yration of illumination.”’ 

These authors also studied the responses of 
single visual sense cells to visible light of dif- 
ferent wave lengths by means of single fiber 
preparations from a Limulus eye. It was 
found that when the energy of the stimu- 
lating light of different wave lengths was 
approximately equal, the response to green 
was stronger than the responses to either 
violet or red. When the energy was in- 
ereased in the red and violet, their level of 
response was raised, and when the intensities 
for the different wave lengths were adjusted 
so that the responses were equal, there was no 
effect of wave length as such, indicating that 
single sense cells can gauge brightness but 
cannot distinguish wave lengths. The rela- 
tive energies of the various wave lengths re- 
quired to produce the same response after 
being adjusted in inverse ratio to the degree 
to which they are absorbed yielded a visi- 


d 


bility eurve, for a single visual sense cell, 
that had its maximum in the green near 5200 
A and that declined symmetrically on each 
side to low values in the violet near 4400 A 


and in the red near 6400 A. According to 
the interpretation of visibility curves by 
Hecht and Williams, the stimulation of a 
single visual sense cell by light depends upon 
the absorption spectrum of the primary 
photosensitive substance. The absorption of 
light by this substance varies with wave 
length, and the production of a given re- 
sponse needs a certain amount of photochem- 
ical change, which in turn requires the 
absorption of a definite amount of energy. 

Hartline and Graham also found that in 
the same eye of Limulus there was a differ- 
ential sensitivity among optic nerve fibers 
and their attached sensory cells for different 
regions of the visible spectrum, and they be- 
lieve that such specialization of the visual 
cells, coupled with integrated action, may 
give rise to color vision. 

Thus the visibility curves of a single visual 


sense cell of Limulus, although not an insect, 
of the eye of a grasshopper, a diurnal insect, 
and of the eve of a Cecropia moth, a noe- 
turnal insect, are qualitatively similar to the 
curve of the relative stimulating efficiency of 
different wave lengths of light for Drosophila, 
as reported by Bertholf, and to the behavior 
curves for the numerous adult and larval 
forms of diurnal and some nocturnal insects, 
as reported by Weiss et al. These curves are 
not identical because of the different methods 
of approach and technique, but they are all 
strikingly similar for the visible portion of 
the spectrum. All obtained under 
wave lengths of equalized physical intensi- 
ties. Hartline and Graham, and Crescitelli 
and Jahn, by properly adjusting the inten- 


were 


sity were able to match the response to one 
color with the response to any other color, 
and Weiss et al., in their behavior studies, 
found that insects responded to what were 
unattractive colors under equalized intensi- 
ties when the intensities of these colors were 
increased. 

Crescitelli and Jahn report that other au- 
thors who worked with pigeon eyes and the 
eyes of certain vertebrates also found that 
waveform differences are simply intensity dif- 
ferences and that the electrical response to 
different wave bands could be duplicated by 
adjusting the intensity of the different bands. 

Thus it appears that both the electrical 
responses of the insect eye and the motor 
responses of the insect itself to different colors 
of equal intensity are due to differences in 
sensitivity, or to the absorption of light, 
which varies with wave length, by the pri- 
mary photosensitive substance of the visual 
sense cells, and are not the effects of wave 
length by itself. 

It appears from what has been set forth 
that although insects are sensitive to a spee- 
trum extending from about 3600 A to about 
7200 A, their motor responses and the elec- 
trical responses of their eyes, under labora- 
tory conditions, indicate that they do not 
have color vision. On the other hand, in the 
field many species, especially those that are 
flower-visiting, behave as if they had color 
vision, although such behavior, if it is the 
result of vision alone, may be a response to 
brightness. 
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In view of the importance of ultraviolet 
as a stimulant, the effects of such wave 
lengths in sunlight and in the light reflected 
from foliage and flowers are of extreme in- 
terest. Observations by F. E. Lutz on about 
100 flowers indicate that a majority of the 
*“‘vellow’’ and many ‘‘red’’ and ‘‘purple,’’ 
flowers are strongly ultraviolet. Few or 
almost no white flowers reflect ultraviolet, 
and few blue flowers are ultraviolet. Lutz 
photographed flowers through color screens 
and found that most of them reflect consider- 
able green, that white flowers reflect large 
amounts of red, and that most yellow flowers 
are as strongly red as red flowers. Some 
authorities believe that ultraviolet reflected 
from flowers plays an important part in the 
sensation which certain flower-visiting in- 
sects receive when they ‘‘see’’ such flowers, 
especially in view of the fact that the ultra- 
violet energy of sunlight amounts to about 
one fifth of the sun’s spectrum visible to such 
insects, and also in view of the fact that the 
shorter wave lengths of light contain greater 
amounts of energy than the longer wave 
lengths, and that photochemical reactions are 
produced more often by ultraviolet than by 
blue, and more frequently by blue than by 
green or red light. 

On the other hand, little ultraviolet is re- 
flected by green foliage, the maximum reflec- 
tion from such being from 5400-5600 A 
(green-yellow), a region not particularly 
stimulating to insects when confronted under 


laboratory conditions by a 


spectrun 
equalized intensities from 3650 A to 7200 A 
but stimulating enough if the intensity is 
creased. As a group, insects apparently | 
little need to be able to distinguish co 


They are confronted mostly by radiati, 
from the sun and sky and by the reflect 
from green foliage, and their sensitivity) 
wave lengths extending from 3650 A to 72) 
A may make it possible for them to pursy. 
their normal activities in the field regardless 
of constant fluctuations in the relative energ 
distribution of that part of the solar sp 
trum to which they are responsive. As 
result they go about their business and ar 
not unduly influenced by changes in the su 
light to which they are exposed. In view 
this fact they would probably thrive in an 
ultraviolet world, or a blue world, or a gree) 
world, or a red world, provided the intensi- 
ties of the colors were sufficient to initiate 
photochemical reactions in the primary 
photosensitive substance of their visual sense 
cells. As to whether or not they experienc 
color sensations, this remains unanswered, 
but present evidence indicates that they are 
sensitive to and readily respond to different 
degrees of brightness regardless of color 
Also, colors differ in the amount of stimula 
tion that they give to insects. On the other 
hand, the training experiments of Frisch, 
Bertholf, and others, with bees, indicate that 
there are other effects produced by wave 
length differences. 
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THE SELF-MAINTAINING ORGANISM* 


By EDWARD F. ADOLPH 


ASSOCIATE PROFESSOR, DEPARTMENT OF PHYSIOLOGY, 


Tue purpose of this paper is to outline in 
part a certain comprehensive investigation 
which has engaged me for some years. It 
concerns physiological regulations; the self- 
maintenance of organismal processes. 

Anyone who looks at a table giving chemi- 
eal analyses of the animal body, will note 
that water is the most plentiful constituent. 
It seemed to me that if one could understand 
how the water content of the animal body 
is maintained, he might thereby find a pat- 
tern for the maintenance of bodily ecompo- 
nents and functions in general. To a degree 
this has proven to be so. 

Starting with water as a constituent of a 
living being, therefore, I plan here to indi- 
cate what happens whenever the bodily con- 
tent of water is disturbed. Later, it can 
be shown that functions other than the con- 
trol of water content are similarly organ- 
ized. Finally, it is possible to suggest what 
these facts of organization mean for under- 
standing the living being as a going concern. 

The water content of a dog may be consid- 
ered functionally. The water in its body is 
far from static, for it is being lost continu- 
ously by evaporation, although the dog’s skin 
retards vaporization greatly as compared with 
a free-water surface. Most of the evaporation 
takes place in the respiratory passages, to 
saturate the warmed inspired air. Other 
water is continuously used to form urine and 
feces. All that water is replaced, by periodic 
drinking. The bare fact of replacement by 
drinking has been found to be an exact re- 
placement; a quantitative relation between 
deficit of water in the body and amount of 
water taken at one draft (Fig. 1). The 
water is metered during alimentation and 
accords with the volume needed to remove 
the deficit in the body. The relation is sim- 


ple enough; the construction and operation 
of the meter are at present beyond human 
knowledge. 

* Presidential address before the Rochester chap- 
ter of Sigma Xi, May 2, 1944. 
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Lest anyone suppose that the alimentary 
tract is crucial to such a relation between 
and content, attention may be di- 
the similar relation in the frog 
The frog sits in water, and takes 


intake 
rected to 
Chie: 2). 
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FIG. 1. AMOUNTS OF WATER INGESTED 
BY DOGS 
WATER LOADS ARE IN % OF INITIAL BODY WEIGHT 
(B,). 41 TESTS ON ANIMALS PREVIOUSLY DEPRIVED OF 


WATER TO DIVERSE EXTENTS ARE AVERAGED IN GROUPS 
OF 8 EACH. VOLUNTARY DRINKING IS AT TOP SPEED 
UNTIL CONTROL BODY WEIGHT IS REGAINED. ALL FIG 
URES ARE REPRODUCED FROM REFERENCE 3. 

water in through the skin alone, again at a 
rate nearly proportional to the deficit of 
water previously established. The same has 
been established for earthworm and for one 
species of ciliate protozoan. 

Having emphasized the prevalence of a 
relation, and de-emphasized the special proc- 
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FIG. 2. COURSE OF WATER LOAD (% OF B,) 


DURING RECOVERY 
Rana pipiens RECOVERING FROM HYDRATION AND DE 
HYDRATION. Solid lines, TOTAL WATER LOAD (10 
TESTS EACH); dash lines, GROSS WATER LOAD, IN- 
CLUDING URINE KEPT IN BODY BY LIGATURE OF CLOACA. 
DIFFERENCE BETWEEN SOLID LINE AND CORRESPONDING 
DASH LINE REPRESENTS TOTAL (URINARY) OUTPUT. 


esses present in diverse species for executing 
it, I think it fair to suggest further that no 
organism would get along without this rela- 
tion. This suggestion means that every spe- 
cies living has some means in constant readi- 
ness for gaining water when it is available, 
at a rate that is faster than usual whenever 
water deficit prevails. Such a general state- 
ment may seem to be a gratuitous hypothe- 
sis; it is demanded; if the belief is justified, 
that no organism can long survive without 
maintaining its water content. One thereby 
assumes that whatever individuals or species 
were unprovided with means of gaining 
water as needed ceased to exist. ‘‘There is 
not a single animal which could live or en- 
dure for the shortest time if, possessing 
within itself so many different parts, it did 
not employ faculties which were attractive of 
what is appropriate, eliminative of what is 
foreign, and alterative of what is destined 
for nutrition,’’ Galen’ said. 

What happens, then, to an organism that 
has too much water in its body? Experimen- 
tally a dog has diverse amounts of water 
forced upon it by introducing the water in 
each test through a stomach tube. The re- 


sponse to all excesses of water is qualitatively 
the same; urinary output increases, and by 
an amount that eliminates most of the excess 
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Again a met: 
response is found, a precise correlation 
3) between rate of a process and content 
water in the body. 

The response of water excretion to wat 
excess does not depend upon any special! ex. | 


within three or four hours. 


eretory organ. It is found in frog, ins 
earthworm, and ameba, each of which has a 
emunctory different in structure from 

of dog. 

The relation between intake and defi 
and the relation between output and excess 
ean now be compared. Both deficits 
excesses form a scale of water contents, water 
balance constituting the point between them. | 
Both intake and output are rates of exchan: 
and have common units. The combin 
graph (Figs. 4, 5; equilibration diagrai 
shows at a glance that the organism is pr 
tected both from excesses and from deficits 
It is protected not only by virtue of faster 
exchange toward recovery (intake in deficit 
but also by slower exchange by that process 
which would interfere with recovery (outpu' 
in deficit). The organism seemingly cannot 
help but regain water balance. 
reservoir for a city’s water supply, or a toilet 
flush tank. We like to think in terms 0! 
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So would a 
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FIG. 3. COURSE OF WATER LOAD (% OF B 
AFTER HYDRATION 
DIVERSE SINGLE QUANTITIES OF WATER ARE GIVEN 10 
DOGS BY STOMACH TUBE AT ZERO TIME. 
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mechanical analogies; but they poison our 
minds when we infer that only a mechanical 
device could serve to accomplish the organ- 
jsm’s trick. 

All this arrangement or pattern or organi- 
zation insures that the animal will recover 
its usual content of water after every dis- 
turbance of it. Actually, the arrangement 
is so good that the water content of the dog 
stays within one percent of the usual. That 
value characterizes the operations of this 
set of automatic relations. It represents a 
surprisingly small tolerance by an organism 





6 





in 


¢ 
perc ent 














O 1 i 1 4 
-4 “~ 0 
Total 





FIG. 4. 


THE RATES ARE % OF B, GAINED OR LOST WITHIN THE 
AND 3, IN RELATION TO TOTAL WATER LOAD (% OF B,). 


that has 999 other properties to govern at the 
same time. 

Does it matter to the organism whether 
the water content is as usual or not? A dog 
or a man is debilitated by a deficit of water 
equal to six to ten percent of his body weight. 
He is convulsed by an excess of water equal 
to eight percent of his weight. He dies when 
either deficit or excess is double to triple this 
value. Somewhat larger departures from 
balance are tolerated only when salt and 
other constituents of the body accompany 
the water. 

It might seem that the organism pinned 
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its life upon the functioning of a tenuous 
relation among organs of exchange. And so 
it does; but the relation cannot fairly be 
called tenuous, for it operates everyday fo™ 
scores of years in each of us, and not one in 
a million of us dies of dehydration or of 
water intoxication. Though not cast in iron 
with case-hardened bearings and triple com- 
munication systems, the organism survives 
the hazards of its water supply. 

Equally immaterial are the arrangements 
by which the behavior of the dog or frog or 
water available when 


earthworm makes 
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RATES OF TOTAL WATER EXCHANGES IN DOG 


FIRST HOUR OF THE RECOVERIES SHOWN IN FIGS. 1 
THIS GRAPH IS TERMED AN EQUILIBRATION DIAGRAM. 


needed. No amount of internal regulation 
can take the place of mere availability of 
water to drink. Sensory and motor equip- 
ment of considerable extent is tuned to the 
task of finding water. Only when consider- 
able water deficit is present does this task or 
drive become the predominant one. Then 
locomotion increases in rate, and sight, smell, 
and touch are used as guides to a source of 
water. If this behavior also seems tenuous, 
we vet recognize that it is so successful that 
dogs and men rarely die of dehydration. 
Some frogs and earthworms do, getting too 
far from moist ground, but not for lack of 
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useful behaviors toward water and water 
vapor. 

In the whole attitude of the animal body 
toward water, no one can separate structure 
from function or process from behavior. All 
are knit together into a pattern of activities 
that works. No one can grasp that pattern 
who limits himself to the study of one sort 
of funetional activity. For, the organism 
combines chemical, mechanical, and neuro- 
muscular processes into a whole fabric that 
means success toward water. But the fabric 
is only a fragment if one arbitrarily confines 
his study to partial processes. 

This account may suffice at present to de- 
seribe the regulation of water content. Men 
have known the several facts of this regula- 
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FIG. 5. RATES OF WATER EXCHANGES IN 
FROG 
RATES ARE % OF B,/HOUR, IN RELATION TO TOTAL 
WATER LOAD (% OF B,). EQUILIBRATION DIAGRAM. 
RATES ARE ALL COMPUTED FROM FIRST } HOUR OF 
RECOVERIES OF WATER CONTENT SHOWN IN FIG., 2. 


tion for centuries, and some of the quantita- 
tive details for seventy years. The present 
research consisted of putting selected facts 
together. It paid attention to rates of ex- 
change instead of to forces concerned. The 
facts could go together in a dozen different 
ways; but only one choice of ‘‘variables’’ 
suecessfully represented the automatic aspect 
of the total processes. Mansfield Clark? 
challenges scholarship by asking: ‘‘Is knowl- 
edge a serap-heap or an edifice?’ ‘‘A 
goodly part of scholarship is the studious 
maintenance of balance between the advance- 
ment of knowledge and its consolidation.’’ 
Only one grouping of the above facts re- 
sulted in an edifice. 

Granting now that the physiologist can, 





by proceeding in the above manner, 
stand how the animal body is hydrostat; 
has he described an isolated ease, or has 
possibly found a key to understanding th 
the other 999 sorts of bodily maintenan 
He is interested not merely in chemical! 


stituents; but as well in metabolisms, | W 
tures, excitabilities, movements. Each hi 


of those is also maintained. Certain 
maintenances can be shown to operat 
way as automatic as that for water cont li 

Heat exchanges of man or dog ar 


terned in a manner analogous to water I 
changes. The equilibration diagram erec le 
for water needs only to have different w i} 
for heat placed in it.* Evidently establis b 


ment of the pattern for water regulation 0 
furnished a plan on which heat regulat 

can be quickly and easily understood. p 
same floundering need not be repeated be f 
this field of physiology can be grapsed Q 

And so, there are patterns of maintena 
for oxygen, carbon dioxide, glucose, and ot } 
biochemical constituents. Some show trans 
formations to storage forms; some have 1 t 
tiple paths of disposal. Each has its met 
bolic peculiarities, yet its content in } 
animal body is secured by a series of equ ‘ 
brating reactions and behaviors. 

Nonbiochemical quantities fit the pattern ( 
The frequency of man’s heart beat, the pres | 
sure of blood in his arteries, the concent 
tion of proteins in his plasma, the size of lis | 
liver, the frequency of his meals, all sh 
equilibration. When any is disturbed, 
compensatory rush of specific activity ensues 
When any is put out of reach, increas 
efforts are put forward to bring it wit! 
reach again. 

The study of water exchanges of the wh 
organism had a certain advantage for 0 
understanding of equilibrations in genera 
by virtue of the fact that both gain and 
could be easily and directly measured. | 
water of the blood alone, gain could not | 
separately ascertained. For glucose, most 
the gain and most of the loss are accomplis! 
by chemical transformation within the bod 
As regards frequency of heart beat, gain and 
loss cannot be identified except by math 
matical integration ; a decrease of frequen¢ 
means a cumulative deficit, its payoff is se 
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' label a mechanism of homeostasis. 


Sony in the change of frequency itself. Ob- 
viously the description of equilibration of 
any one of these functions is less informing 
‘than one in which the constituent processes 
‘of exchange are separable. 

Investigation has revealed, therefore, the 
widespread generality of the relation set up 
between rate of exchange and content of 
‘component. The specificity of relation is, in 
each ease, that required for successful hand- 
ling of the component. Elsewhere* the evi- 
' dence for this statement is amplified. What 

I have deseribed some physiologists would 
A danger 
‘in having a label is that physiologists may 

be deterred by it from further investigation 
of the general relations involved. 

It remains to say something about the 
properties of organisms that may be inferred 
from the fact that all these many components 
are handled side by side in the body. 

In my school days, I recall, I wondered 
how an organism could possibly be auto- 
matic. A dog or a man was such a pliable 
thing ; how could he keep each of his processes 
under control? Could he be a thermostat, 
hydrostat, phonostat, and equanimostat in 
a thousand dimensions? How could any 
one system or unit be protected from enough 
disturbances at one time to continue its inde- 
pendent existence? While looking after one 
requirement another would escape notice, it 
seemed. At the time I gave up the youthful 
vision to the guess that, since I by taking 
thought could not manage a thousand flying 
tricks at once, neither could the thoughtless 
body. Perhaps my difficulty was my sup- 
position that thought was as economical a 
process as any ; now I recognize that without 
thought more gigantic feats are accomplished, 
and painlessly, than ever materialized with it. 
Now, after carefully examining a few proc- 
esses in some detail, I come back to the view 
that the dog or ameba is a unit, statted in a 
thousand dimensions, so fool-proofly that no 
one of the dimensions gets out of control 
within a lifetime, nor hereditarily within a 
geological era. 

I see no exaggeration in the belief that 
a thousand functions are simultaneously 
equilibrated in a dog, in an earthworm, in 
an ameba, in a bacterium. Small size is no 
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hindrance to the possession of the requisite 
number of checks and balances. Protoplasm 
may look labile to the eye, yet it is the only 
visible component of these immaterial steadi- 
nesses. Alone it is less than the instrument 
panel which is no substitute for the radar 
that can incorporate those instruments. 

The great miracle of regulation is that all 
the equilibrations can be carried out simul- 
taneously. Perhaps controlling machinery 
is not hard to set up, but provision must be 
made that when set up the various stats do 
not interfere with one another. The thou 
sand of them are designed to coordinate. To 
only a small degree is water content dis 
turbed when heat 
When, however, mutual disturbance results, 
a definite order of preferences is pre-estab- 
lished; thereby water may be expended to 
dissipate heat, but heat may not be appre- 
ciably retained to save water. All those in 
the 


glucose or is adjusted. 


herent coordinations are a secret of 


organism’s success. 


Every biologist has a right to speculate 


how these arrangements in the organism 
came about. How many choices did the 
organism have with respect to each of its 


thousand components? I would guess at 
least five qualitative ones—one to relate gain 
to excess, one to relate loss to excess, one to 
relate gain to deficit, one to relate loss to 
deficit, and one to relate gain to loss. That 
adds up to five thousand choices of proce 
dures or of operations. Then each of the 
five thousand had to jibe with many others 
which may have required many times five 
thousand more choices. Was natural selee- 
tion among random trials the means of evo 
lution? Did all the million or 
quate germplasms perish? It may have been 
so, but I often wonder whether there is not 
some guiding pattern by which the combina 


more inade- 


tions of processes that click can add another 
one which clicks without trying at the same 
time all those that cannot click. Such 
terns are recognized in nonliving systems as 


pat 


well as in animate ones. 

The truism that organisms are largely self 
steering or automatic seems not to depend on 
whether or‘not their actions correspond to 
some particular definition of vitalism. Dar- 
win showed how a process of natural choice, 
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of inevitable adjustment, produced an ap- 


parent purpose or end. This was to some 
“‘a great mental relief,’’ says Merz.* ‘‘It 
explained how it comes about that nature, 
even with unloaded dice, so often—yet not 
always—throws doublets.’’ 

All the above is not an utterly new chap- 
ter in physiology. Historically, attempts to 
grasp the nature of regulations are ancient 
and various. The earliest were among the 


unrecorded past to sort out the possible r 
tions into that particular assortment w! 
is the automatic physiological organis) 
We may say with the great naturalist Jo} 
Ray :® ‘‘I predict that our descendents ) 
reach such heights in the sciences that 
proude@ discoveries will seem slight, obvious 
almost worthless. They will be tempted | 
pity our ignorance and to wonder that trut 
easy and manifest were for so long hidd 
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process over another, need to be investigated. 
And by comparative studies perhaps we shall 


gain some notion of what occurred in the Ray. Cambridge, Univ., 502 pp., 1942, p. 255. 
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ON THE FABLE OF JOE PYE, INDIAN HERBALIST, 
AND JOE PYE WEED 


By FRANK G. SPECK and ERNEST S. DODGE 


. UNIVERSITY OF PENNSYLVANIA AND PEABODY 


Wuo was Joe Pye, a man whose name has 
become a legend in American plant nomen- 
clature? Was he a living character in the 
New England Indian population, or a mere 
phantom created by the rustic imagination 
of the colonists? The legend of an Indian 
medicine-man, named Joe Pye, curing the 
victims of a fever, typhus is mentioned by 
some, in early times is repeated by many 
New Englanders. He used a ‘‘ weed’’ (Eupa- 
torium purpureum Linn.) which took his 
name thereafter and found a status in the 
State. And 
garden-club botanists, and naturalists deal- 
ing with New England flora and folklore, 
have woven the legend into American plant 
history. 

To an ethnologist the legend in question 
has significance. It has a bearing upon the 
discoveries accredited to native tribes which 
have benefited mankind at large, upon the 
broad field of aboriginal ‘‘natural science,’’ 
and lastly upon the background of the 
American traditions that have built up our 
national character in the past three cen- 
turies. In this mood of inquiry we may now 
approach the topic. 

We may well heed the admonition of Wm. 
Hamilton Gibson against contenting our- 
selves with being mere botanists—historians 
of structural facts. A wave of bold, realistic 
recognition of plant values in human history 
was about to invade the cloister precincts of 
old-school phylogenists and taxonomists. 

At the time he wrote this a new branch 
was already sprouting from the main stem 
of learning in the broadest domain of the 
plant sciences; and that was ethnobotany. 
Most recently and most painstakingly a re- 
view of the gradual maturation of ethno- 
biology has been made the subject of treat- 
ment by E. F. Castetter (The Domain of 
Ethnobiology, American Naturalist, Vol. 
LXXVIII, March-April, 1944, pp. 158-70), 
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SALEM, MASS. 


MUSEUM, 


to whom we may leave the burden of defining 
its scope and character. 

The attention of the 
ealled to the question of identity of the 
Indian Joe Pye by a letter from Doris Appel, 
the talented sculptress of Lynn, Mass., who 
was fulfilling a commission for a series of 
heroie figures in stone to be placed in the 
Hall of Medicine of the National Museum in 
Washington. The series was to show in com- 
bined realistic and symbolic guise ten of the 
great contributors to the development of 
medieal science of the world from earliest 
times to the present. She felt the urge to 
devote the first niche in the array of medical 
a ‘‘primitive’ 


senior author was 


pioneers to the statue of 
healer typifying the very beginning of cura- 
tive knowledge in human history. And her 
choice of a character to symbolize the dawn 
of knowledge in medical herbalism fell upon 
some American Indian medicine-man or doe- 
tor, if such a one could be found, to represent 
his race as discoverers of drugs and curative 
agencies derived from New World flora and 
American experimenters in 
medical progress. Mrs. Appel appealed to 
the senior author, in 1942, to 
through search in historical documents a per- 
sonage whose history and fame might meet 
these requirements. Notwithstanding the 
failure on his part to find a suitable subject 
to serve as model for the likeness in stone, 
he did gain something from the attempt by 
learning more about Joe Pye, who at first 
seemed to be a possible candidate for the 


as aboriginal 


suggest, 


contemplated honor of immortalization in 
sculpture. 

The bouquet of references culled from 
floral literature to grace the memory of 


Indian Joe Pye is not intended to form a 
final contribution to his unmarked grave. 
Here and there the naturalist ethnographer 
has repeated a version of the American back- 


woods classic. The following examples have 
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been encountered in the course of a summer’s 
browsing amid the books on flowers and 
‘‘weeds.’’ Their wording is much the 
same—evidence of plagiarism. It would be 
pleasant to record the source of their origin 
in colonial literature. But such a pleasure 
is denied the writers for the present. 

** “Joe Pye’ is said to have been the name 
of an Indian who cured typhus fever in New 
England by means of this plant’’ (Mrs. Wm. 
Starr Dana, How to Know the Wild Flowers, 
N. Y., 1893, p. 210). 

The same essayist a year lafer in a popular 
and appreciative approach to the wonders 
of plant life in natural history repeated her 
notice of the origin of the name without, 
however, indicating the source from which 
she took her information. Commenting upon 
the attractions of Joe Pye weed as a seasonal 
product in the wild bouquet of nature, she 
wrote, ‘‘It is said to have taken its name from 
an Indian medicine-man who found it a cure 
for typhus fever’’ (Mrs. Wm. Starr Dana, 
According to Season, N. Y., 1894, p. 107). 

Thumbing casually through the literature 
of popular botany, we found another refer- 
ence to the name of Eupatorium purpureum, 
Joe Pye weed, this time taxonomically elassi- 
eal and legendary for America as well. It 
comes from the pen of F. Schuyler Mathews 
(Field Book of American Wild Flowers, 
N. Y., 1902, p. 468) ; ‘‘Named for Eupator 
Mithridates, and for a New England Indian 
who used the plant in some concoction for the 
cure of fevers.”’ 

‘*Joe-Pye, an Indian medicine-man of New 
England earned fame and fortune by curing 
typhus fever and other horrors with decoc- 
tions made from this plant’’ (Neltje 
Blanchan [Mrs. N. B. Doubleday] Nature’s 
Garden, Nature Library, Vol. 9, N. Y., 1907, 
p. 149). 

The very latest reference encountered is 
that made by W. P. Eaton in the Boston 
Herald, Aug. 5, 1944, who writes on ‘‘Joe- 
Pye-Weed,’’ saying, ‘‘Of course if you eall 
it Joe-Pye-Weed you are perpetuating a 
legend only, of some Indian who employed 
this plant, so it is said, to cure fever.’’ 

The irrepressible Rafinesque now comes 
into the picture. In 1828 (C. S. Rafinesque, 





Medical Flora, or Manual of the Medical 


Botany of the United States of North Ame; 
ica, ete., Phila., 1828), he gives the earliey 
reference to the Joe Pye legend to be foun) 
in print. Writing of Boneset (EF. per: 
atum), he lists a vulgar synonym, ‘‘ Joepye’ 
(op. cit., Vol. 1, p. 174), and then adds (; 
179), ‘‘The name of Joepye is given to i 
and to E. purpureum, in New England froy 
an Indian of that name, who cured typhus 
with it, by a copious perspiration. ’’ 

Seventeen years later, an exact repetition 
of Rafinesque’s worded statement appeared 
in Peter P. Good’s Family Flora, ete. (Eliza 
bethtown, N. J., 1845, Vol. II, no p., artic 
51), without citing Rafinesque as his soure: 
He also confused FE. purpureum with E. p 
foliatum under the English name of Bonese: 

In the hope of finding some reference 
either to Eupatorium or to Joe Pye in th 
works of John Josselyn, the 17th century 
pioneer essayist in the field of American 
botany, a search through his New England 
Rarities (1672) and An Account of Tw 
Voyages to New England (1675) yielded n 
data, even under the careful scrutiny 0! 
Prof. Tuckerman’s detailed annotations. 
what source earlier than Rafinesque th 
references to the fable repeated by later 
writers may be traced, we are still in th 
dark. 

The original source of mention of Joe Py 
as an existent person, and other references 
to the legend of the ‘‘weed’’ no doubt occu 
Perhaps someone acquainted with 
American botanical literature may supp) 
the reference to its first appearance in print 

Many modern writers whose treatment 0! 
botany often combines popular features 0! 
sentiment and appreciation, folklore an 
fancy, with technical descriptions do not 
refer to the legend or to the source of the 
name. This is the case with Britton and 
Brown, The Illustrated Flora of the North- 
ern States and Canada (1936), W. H. House 
(1935), E. R. Spencer Just Weeds (1940), 
all of whom pass by the story of Joe Pye and 
his antifebrile ‘‘weed.’’ And the works | 
Gray are silent in the same respect. That 
T. F. T. Dyer in his Folk-Lore of Plants, 
N. Y., 1889, does not mention it is not strange 
for he was an Englishman. The medical! 
botanists of the last century, W. P. C. Bar- 
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ton, Vegetable Materia Medica of the United 
States, Phila., 1818, J. Bigelow, American 
Medical Botany, Boston, 1817, and R. E. 
Griffiths, Medical Botany, Phila., 1847, also 
failed to note the legend. 

Why the Joe Pye weed should have ac- 
quired the names it carries in different parts 
of its range, Skunk weed, Marsh Milkweed, 
Trumpet weed, Purple Thoroughwort, Indian 
Gravel or Kidney-root, Nigger weed, Quill- 
wort, Motherwort, Tall or Purple Boneset, 
and King- or Queen-of-the-Meadow, as its 
synonymy reveals, raises other questions of 
European associations in folk botany. Inci- 
dently, the name ‘‘Joepye Weed’’ is appar- 
ently used only in a rather narrow area, 
stretching from eastern Massachusetts to 
western New York. North, south, and west 
of this area it is known by various of its 
other names, but it is, however, only the con- 
nection of the distinctly American plant with 
the mysterious, distinctly American person- 
ality of Indian Joe Pye that we choose to 
examine now. 

Was Joe Pye, or the family bearing his 
surname, ever noticed in the genealogical 
Have 
the traditions surrounding the name and the 
plant been collected and discussed as histori- 
cal facts or fancies? 

An answer to the first query may be found 
in at least one dependable reference which 
we desire to call to the attention of botanical 
folklorists and historians. 

The key to the solution of the mystery of 
Joe Pye’s family authenticity among the 
Indians of New England of over a century 
ago is to be found in W. DeLoss Love, Sam- 
son Occum and the Christian Indians of New 
England, Boston, 1899. In the Connecticut 
Historical Society archives is preserved a 
diary written by Samson Occum, the Mo- 
hegan Indian convert of Connecticut who 
served the missions to the Brothertown and 
Stockbridge Indian bands in the Oneida 
country, in the state of New York (1786) and 
who was instrirmental in the foundation of 
Dartmouth College. Occum made an entry 


in his personal diary July 14, 1787, saying 
‘“Some(time) in the morning went to see 
Joseph Pye, alias Shauqueathquat, and had 
avery agreeable conversation with him, his 


9 


wife, sister and another old woman 
(Love, op. cit., p. 266). In 1789 Joseph Pye 
is again referred to in the chronicles of the 
Mahican mission at New Stockbridge as aec- 
ecompanying Joseph Quinney, another officer 
conspicuous in the history of the Stockbridge 
tribe (Love, op. cit., p. 281). The particular 
circumstances that led to mention of a Joseph 
Pye in this period of Indian migration which 
witnessed the removal of so many of them 
from Massachusetts, Rhode Island, Connecti- 
eut, and Long Island to new mission loca- 
tions in central New York among the Oneida, 
are not pertinent to the this 
account. It is sufficient to note that in the 
last quarter of the 18th century an Indian 
named Joseph Pye was so relatively promi- 
nent in the Stockbridge tribe as to have 
merited historical notice. Be it recalled that 
the said tribe was composed of families 
drawn from the region adjacent to and west 
of the Connecticut River in its course through 
Massachusetts. Hence it follows that Joseph 
Pye of the chronicles was a descendant of 
the Indian family Pye stemming from the 
State of Massachusetts. It 
stretch of imagination to ignore the assump- 
tion that his name and that of the mysterious 
Indian Joe Pye of ‘‘New England’’ who 
brought Eupatorium purpureum to assuage 
the fever of the colonists, is an accidental 
coincidence. The Indian natives of Massa- 
chusetts had adopted the English system of 
family surnames from the time of John 
Elliot, their apostle, more than a hundred 
years before the J. Pye of the 1787 refer- 
ence. It follows that the latter bore the name 
of a direct paternal ancestor who dwelt in 
some part of the same state. That the J. Pye 
of 1787 could, however, be the same indi- 
vidual whose name and legendary benefi- 
cence are perpetuated in the herbal tradition 
so early and so widespread is quite unlikely. 
They could more reasonably have been 
erandfather and grandson, members of an 
Indian family residing anywhere between 
Massachusetts Bay and the Connecticut 
Valley. 

Lest this brief communication be burdened 
with a mass of irrelevant data, we may con- 
elude the historical résumé by affirming the 
tradition of existence of an Indian named 


purpose ot 


requires no 
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Joe Pye in the colonial period of the Massa- 
chusetts Bay colony. 

Current sources of folklore concerning 
plant medicines are not silent in eastern New 
England. Traditions die hard among the 
people of the back country, especially if they 
smack of picturesque romance in the days of 
early settlement. An example of how the 
colonial saga of Joe Pye weed has been 
handed down among rural herbalists comes 
recently from William Luscomb, a native of 
Essex County, on the northeastern coast of 
Massachusetts, of Indian extraction. ‘‘ Catnip 
Bill,’’ as he is called in Gloucester and Essex, 
near where his wigwam of old sails, mats, and 
linoleum is located, is an herb-gatherer and 
itinerant Indian ‘‘doctor’’ over 80 years of 
age. We know him well. When approached 
and questioned about the story of Joe Pye 
weed, he became eloquent. He proclaimed 
in effect that Joe Pye was an Indian medi- 
eine-man who lived near Salem (Massachu- 
setts) in colonial times, that he owned a large 
tract of land, that he taught the settlers to 
use ‘‘Joe Pye weed’’ to cure fever, that 
eventually he was crowded out of his land 
without pity by the whites whom he had be- 
friended. So he had heard it from his father 
who was also an herb-doctor. Needless to 
add he, like others of his class, had more to 
comment upon in reference to the injustice 
of the whites. As to the fate of poor Joe Pye, 
Catnip Bill only knew that he had finally 
given up and moved away, which meant west- 
ward to Indian towns in the less settled dis- 
tricts of the state’s interior. 

Since the indications pointed to old Salem 
as a center from which the fable may have 
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spread, we hopefully searched the | 
tories, but Joe Pye remains an unment 
character in published town history, a: 
Essex County botanical records. One xs 
covered the works of C. H. Osgood and H. y 
Batchelder (Salem, 1879), J. D. P| 


(N. Y., 1933), S. Perley (Salem, 1928). ay; 


C. H. King, (1822-66, Brattleboro, 1937 
historians and folklorists of the coy 
and that of the botanist J. Robinson (7 
Flora of Essex County, Salem, 1880 

Not to overlook a possible clue to the m 
ing of the family name Pye in the nat 
idioms of Massachusetts and New Engla 
as a whole, we may say that it seems at pre 
ent etymologically insoluble. Without kn 
ing what degree of corruption the origi 


pronunciation of the term suffered throug! 


being sounded by English tongues and writ 
ten out by English scribes of the period, it 
baffling to relate the simple term to 


plausible equivalent in New England Alvo». 


kian languages and dialects. It looks | 
shortened form of a longer name-title suc! 
was frequent in the Indian personal 
family surnames of the region. That it 
have been a nickname derived from Englis 


‘‘pie’’? does not appeal to an ethnologist’ 
To our knowledge there is 


view of the case. 
no family among the Indian survivors 


New England that bears the name Pye. An( 
finally, since the last speakers of the Mahicai 
language spoken at Stockbridge have died 
there is no living source among the Stock 
bridge Indians of today who could explain 
the personal name Shauqueathquat, noted by 
Samson Occum in 1787, as an alias for thi 


Joseph Pye that he knew then. 
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SOVIET GENETICS AND THE “AUTONOMY 
OF SCIENCE” 


By LEO KARTMAN 


SECOND LIEUTENANT, SANITARY CORPS, ARMY OF THE UNITED STATES 


Dr. MICHAEL POLANYI’s article in the Feb- 
ruary SCIENTIFIC MONTHLY clearly indicates 
the historical forces which have been opera- 
tive in the development and dissemination 


of science. Under the title, ‘‘The Autonomy 
of Seience,’’ the author poses a problem 
which has now become of prime importance 
not only to science but to every ramification 
of human social existence. Basically, this 
question is concerned with the contradiction 
between the theory and practice of individ- 
ual control as against the practical ideology 
of state or collective control. This struggle 
between the two most fundamental forces of 
contemporary industrial society gained its 
sreatest impetus, perhaps, from the impact 
of the October revolution which transformed 
Czarist Russia into its own antithesis. Since 
that cataclysmie event this controversy has 
entered and penetrated and colored every 
shade of our thinking so that it emerges even 
in many of the most trivial aspects of daily 
life. Dr. Polanyi has indicated its present 
importance to the future of science not only 
through a historical resumé, but also by 
means of a discussion of state control in the 
Soviet Union. These observations, coming 
from a scientist of his calibre, must be 
seriously analyzed since they surely carry 
considerable influence. 

If I interpret his view correctly, Dr. 
Polanyi has attempted to show that the 
health of science depends primarily upon the 
degree of independence it enjoys in the task 
of choosing and conducting its research and 
the degree of free publie discussion con- 
cerned with scientific concepts and conelu- 
sions. He suggests that ‘‘any attempt to 
direct these actions from outside’’ will bring 
about a state of disorganization which can 
only ereate a condition in which ‘‘the main 
body of science itself would disintegrate and 
fall into oblivion.’’ By outside influence, I 
understand him to mean the direction of 
scientific work by non-scientists who are 
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technically ill equipped to evaluate scientific 
problems, the trends of scientifie thought, 
and the types of necessary research at any 
given moment. A state policy which allows 
such persons to direct scientific programs is 
thus negating all the conditions which have 
been responsible for the consistent growth of 
science during the past 100 years. 

That the affairs of science should be man- 
aged by scientists is axiomatic and needs no 
further discussion here. That scientific prog- 
ress has been ‘‘swift and steady”’ during the 
past century of its ‘‘independent’’ growth 
is, generally speaking, a valid observation 
and would be impossible of negation. That 
the future development of science is contin- 
gent upon a permanent state of ‘‘autonomy’’ 
is a moot point which I shall not argue at this 
time. (The position of science in industry, 
under civil service, and under war economy 
suggests, perhaps, that the basis for scientific 
progress may be changing quite radically 
even in those countries ‘‘ where science is stil] 
free.’’) 
with examples of state control and, for the 
sake of argument, I am assuming that state 
control is a@ priort productive of evils the 
of which leads to the death of 
science. The argument, then, is not whether 
state control desirable against indi- 
vidual control; the argument here relates to 
the problem of the examples chosen by Dr. 
Polanyi to prove his point that science is 
subverted by ‘‘attempts made to break the 
autonomy of scientific life and to subordinate 
it to State direction.’’ 

It would be difficult, if not impossible, to 
show that the state domination of science 
in fascist countries, especially Nazi Germany, 
has resulted in anything but a frustration 
of scientifie research, a distortion the 
legitimate aims of science, and a negation 
of scientific spirit. Dr. Polanyi’s quotation 
from Himmler and his observations concern- 
ing recent German ‘‘scholarship’’ are well 
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taken. However, the main example of cor- 
ruption brought about through state inter- 
ference, cited by Dr. Polanyi, is concerned 
with certain developments in the growth of 
Soviet genetic science. This circumstance, I 
wish to urge, is an unfortunate one which 
detracts greatly from the value and validity 
of his case. Had he chosen to discuss the 
serious ramifications of principles laid down 
by Nazi ‘‘official science’’ his argument 
would have emerged foreeful and convincing. 
The choice of the U.S.S.R., it would appear, 
vitiates fundamentally the cardinal raison 
d’étre of his thesis. I shall attempt to show 
the reasons for this assertion. 

In the first place, it must be made clear 
that the choice of the Soviet Union as against 
Nazi Germany is dependent upon the idea 
that ‘‘the attempts of the Soviet Government 
to start a new kind of science are on an alto- 
gether different level’’ from that of the Ger- 
mans. He then reasons that since the Soviets 
are genuinely interested in creating a science 
for the public good the status of science in 
that country should provide the most ade- 
quate example of the principles of state con- 
trol in operation. This is certainly a valid 
argument and it correctly, though super- 
ficially, implies a distinction between types 
of state control on the basis of motivation 
and subjective good faith, at least. (That 
there are more fundamental differences be- 
tween a fascist dictatorship and a socialist 
dictatorship cannot be discussed here; it is 
unfortunate that this distinction was not 
emphasized since it is basic to the whole 
argument. ) 

The sole example cited by Dr. Polanyi con- 
cerns the genetics controversy in the Soviet 
Union which culminated in a national con- 
ference in which the two principals were 
T. D. Lysenko and the well known geneticist 
N. I. Vavilov. I unfortunately do not have 
any material on these discussions at hand; 
at any rate, I remember that, at the time, 
the reports in the American press were 
highly distorted and colored in attempting 
to promulgate the idea that Stalin was de- 
stroying formal genetics by clamping down 
on Vavilov and other so-called ‘‘orthodox 
Mendelians.’’ Actual accounts of this con- 
ference showed that it was a nationwide dis- 
cussion between the proponents of ‘‘vegeta- 


tive hybrids’’ and the defenders of 
genetics. It is Dr. Polanyi’s contention | 
Lysenko’s views won out and that the st 
had been set for this victory of stateism ay 
incompetence as far back as 1932 when it | 
decided that ‘‘genetics and plant bree 
should henceforth be conducted with a y 
to obtaining immediate practical results a) 
on lines conforming to the official doctr; 
of dialectical materialism, research being 
rected by the State.’’ Furthermore, he ¢ 
on to show that the success of I. V. Michour 
in producing new varieties through grafti) 
laid a basis for the idea that new strains 1 
be inherited independent of the germ plas 
through a process of ‘‘vegetative hybridiz 
tion.’’ It is also shown that, previous to ¢! 
conference, Lysenko had gained a large repy 
tation and following and that he was ay 
pointed to important scientific posts in whic 
capacity he was in a position to direct r 
search. The influence of Lysenko, it 
pointed out, caused many farmers, young 
students, and others without scientific trai 
ing, to attempt experiments of one sort ani 
another which they reported in journals an 
which were sanctioned by ‘‘gullible pract 
tioners and politically minded officials.’’ 
It cannot be denied that such excesses 
unscientific activity actually took place i: 
the Soviet Union. The facts which Dr 
Polanyi cites are substantially correct. That 
Soviet genetic science has been shattered by 
these events is, I submit, a complete distor- 
tion and misrepresentation of those facts 
The advent of Lysenko and his school was 
nothing more than an episode, a passing 
phase in the development of Soviet genetics 
I shall try to explain the reason for this be- 
low. At this point let us first cite responsible 
evidence that Soviet genetics is not onl) 
alive, but has continued along a cours 
parallel to our own development in this field 
I have before me a volume of addresses 


made by eminent American scientists before 


the Congress of American-Soviet Friendship 
which was held in New York on November 
7, 1943. Among a host of presentations was 
one by Dr. L. C. Dunn, of Columbia Univer- 
sity, on Soviet work in biological science wit! 
special emphasis on genetics. Dr. Dunn, in 
an early portion of his paper, says: 
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its close relative, cytology. 
‘that the most important contributions have been 





SOVIET GENETICS AND THE ‘‘AUTONOMY OF SCIENCE’”’ 


The great vitality of Soviet biology is nowhere 
better evidenced than in my own field of genetics and 
Here there is no doubt 


coming from the U.S.A. and the U.S.S.R., and in 
the number of workers, of institutes and in quality 
of work these two countries are comparable. Genetics 
has been recognized in Russia as one of the disci 
plines underlying agriculture and medicine and has 
received a large measure of support. 


It is quite clear that this famous geneticist 
has reference to classical cytogenetics and 
not to the theories of Lysenkoism. The de- 
velopment of genetic research has continued 
unabated to the present time—let us quote 
another passage from Dr. Dunn’s address: 

In 1921 the American geneticist, H. J. Muller, took 
to Moscow strains of the vinegar fly Drosophila and 
there grew up the greatest center of theoretical re- 
search in this field outside of the United States. ... 
Out of Soviet genetics have come also new ideas of 
chromosome structure, of the origin of mutations and 
new ideas on the arrangement and relations of the 
hereditary particles, the genes, by very many work- 
ers. By 1940 Moscow had in fact become one of the 
most important centers of work of this kind. (Science 
in Soviet Russia, pp. 28-34.) 

The impression gained from these passages 
is certainly not a picture of the disintegra- 
tion of Soviet genetics under the aegis of 
state planning and state control. The writ- 
ings of H. J. Muller, J. B. S. Haldane, and 
other well-known geneticists substantially 
support Dr. Dunn’s contentions. A country 
which has produced such brilliant and world- 


renowned geneticists as Vavilov, Dubinin, 


Timofeef-Ressovsky, Dobzhansky, Gershen- 


' son and others can hardly be said to be favor- 


CL Maik Pesci ie 


able to ideas which are destructive of the 
accepted notions in genetics or any other 
branch of science, for that matter. Dr. Dunn 
tells of a letter he recently received from 
Professor Gershenson, director of the Ge- 
netics Institute of the Ukranian Academy 


' of Seiences at Kiev, in which is cited the 


terrible destruction to the institute by the 
war. Gershenson asked for American pub- 
lieations and stocks of Drosophila. This 
clear indication of the vitality of Soviet eyto- 
logical geneties (if it needs any defense) is 
further strengthened by the fact that: 


- in this third year of Russia’s participation 
in the war, she is still the largest foreign subscriber 
to the chief American scientific journal in this field. 
More copies go to the U.S.S.R. than to all other 


69 


foreign countries. Moreover, a standard American 
text-book which appears in the United S 
editions of 2,000 copies is printed in the U.S.S.R. 


“+ ; 
ates In 


in editions of 15,000. 


It is sufficiently evident, I think, that no 
substantial case can be made out against state 
circumstances 

Dr. Polanyi 


intervention on the basis of 


surrounding Soviet genetics. 
has fallen into the not uncommon error ot 
allowing Soviet excesses to color his view of 
what is really basic. It must be understood 
that the October revolution released a fund of 
energy which found its chief source of crea- 
tiveness in the engineering of change. Every 
phase of human life, from the most intimate 
and personal factors to the largest state prob- 
lems, has been dominated by the desire to 
liquidate the old ways, the fetters of deea- 
dent Czarist and reformist ideas. In such a 
spirit it is not surprising to find extremes 
in every field—and that is exactly what hap- 
pened. Public education went to extremes 
suggestive of anarchy under the Dalton plan; 
marriage and divorce laws became exceed- 
ingly lax; the various leagues of ‘‘the God- 
less’’ earried on their work with an unparal- 
leled sectarianism and myopia; there were 
excesses in criticism of all kinds, from self- 
evaluation to the public criticism of actors, 
composers, scientists, and factory workers; 
millions of little people, sincere and enthusi- 
astic, were fired by the march of new ideas, 
and change itself became an obsession which 
they misinterpreted as the practical expres- 
sion of dialectical materialism. 

Such is the context in which we must view 
the Lysenko affair and the temporary enter- 
tainment of ideas which did not square with 
the established principles of cytogenetics. 
Every geneticist is well aware of these facts, 
but there are few, if any, competent geneti- 
cists who would argue that Soviet genetics 
has been rendered impotent by state control 
through the sanction of Lysenkoism or Mich- 
ourinism. The new varieties developed by 
Michourin were on a par with the work of 
our own Burbank. If the Soviet Union sees 
fit to honor Michourin and rename a town 
Michourinsk, we have our town of Burbank 
in California and have heaped honors upon 
Many popular 
people in the 
Burbank’s 


the man whose name it holds. 
and many 
have confused 


writers 
States 


science 
United 
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work with that of fundamental genetic re- 
search. That fact has not made our genetic 
science any the poorer and Burbank’s influ- 
ence has certainly not undermined the stand- 
ing of the work of Morgan and his school. 

Lysenko’s inordinate enthusiasm to be- 
come divoreed from formal genetics and to 
break away from Mendelian ideas stems di- 
rectly from that national preoccupation with 
change and revolution in all things. Soviet 
materialistic philosophy had emphasized the 
importanee of the environment as a factor 
in determining social and political ideas and 
conceptions of art, literature, etc. This tenet 
found expression in biological work as well, 
especially since it was reinforced by Pavlov’s 
work on conditioned reflexes and by the prac- 
tical application of this theory to human 
character development in the work of John 
B. Watson and his behaviorist school in 
America. Lysenko and his followers became 
enamoured of the principle of environmental 
influence and carried it to an extreme. A 
combination of political philosophy and the 
valid biological principle that changes in the 
environment of the embryo may produce 
marked aberrations—that ‘‘a character is 
always the joint product of a particular 
genetic composition and a particular set of 
environmental cireumstances’’—caused Ly- 
senko to apply poorly digested political and 
scientific knowledge in a mechanical way. 
Some of the things he did were productive 
of practical results, just as work in other 
countries, on the selection of phenotypic va- 
rieties, has produced useful economic plants. 
It may also be possible that during the 
course of selection experiments genuine mu- 
tants were selected and not recognized as 
such. Lysenko was blind to the significant 
fact that the principle of dialectics finds its 
own validity in the prevalent concepts un- 
derlying cytogenetics rather than antiscien- 
tific extremes which created a principle out 
of an obsession for change. In the words of 
the great Soviet biochemist Bach: 

It would be a mistake to think that, in setting 
itself practical aims, Science in the U.S.S.R. neglects 
the solution of theoretical problems; quite the con- 
trary is true, Soviet scientists strike for a happy 
combination of theory and practice and for their 
interaction. 


This has not been the place for a discus- 
sion of the more basic aspect of Dr. Polanyi’s 


thesis that science must remain autono) 
to survive. Such men as J. D. Bernal, fj 
Levy, J. B. 8. Haldane, J. G. Croy 
Henry Sigerist and others have writ 
books and articles upon the subject w 
seem to indicate that Dr. Polanyi’s 
ment is basically unsound. That is to 
his thesis is unsound in application to 
forms of state control while it is undoubted 
valid in reference to specific types of w! 
fascism is the best example in the cont 
porary world. In attempting to show 
evils of state’ planning on the basis of 
analysis of a mere historic incident hi 
not only weakened his ease but has shoy 
a degree of uncertainty regarding the q 
tion of what constitutes state planning, 1 
in a vacuum, but in any given type of exist 
ing economic system. His article has cor 
rectly emphasized the esoteric nature of s 
ence and he ean lay claim to having 
fended the thesis that science must | 
planned by scientists. He has not prove 
the claim, however, that Soviet genetics 
an instance of a moribund science render 
asunder by state control. Close study 
the matter will show precisely the opposit 
condition to obtain. We can do no better 
than close this discussion with a quotation 
from Harlow Shapley of the Harvard Colleg 
Observatory. In a brilliant article w! 
makes a strong plea to American scientists 
for collective scientific planning, he says: 
You will need to ask yourselves whether 
America are still young-minded enough, and so 
minded enough, to work in this way for a co! 
national and human good. Or should we leave d 
such as this to those national groups where the. 
no hesitation in making five-year plans, social, « 
nomic, scientific, and where the plans are carried « 
and progress made premeditatively toward the t1 
formation of a national culture? 


Genuine scientific progress, like the strug- 
gle for international peace, is indivisible. I 
cannot long tolerate conditions which tend + 
subvert its very foundations. Countries hay 
had their pseudo-science, their mistaken the 
ories, their excesses and extremes, their Ly- 
senkos and Michourins. The test of the per- 
manence of spurious ideas and the domina- 
tion of imposture is the test, not of state co! 
trol per se, but of the type of political and 
economic system that holds the reins o! 
control. 


+ 





m 


m( 
ae 


ele 


ti 
th 
su 
tu 





ter 
ion 


pore 


i 





rere 








SCIENCE ON THE MARCH 


SOME NUTRITIONAL ASPECTS OF 
GREEN LEAFY VEGETABLES 


THE inclusion of numerous ‘‘protective’’ 
foods in our daily diet has been the nutri- 
tionist’s common recommendation in recent 
years. Leafy green vegetables are among 
these particular foods. They are recom- 
mended, not for their contributions of pro- 
tein and calories, but, mainly, for their min- 
erals and vitamins. Consequently, we should 
take cognizance of those factors modifving 
these particular nutritive values in these 
fresh garden vegetables. 

We have been prone to gauge our daily 
diets in terms of one or two servings of 
greens. We have, as yet, given little or no 
consideration to the inherent nutritional dif- 
ferences in these because they are of different 
plant groups, or to the induced variances in 
the same crop when it is grown on soils differ- 
ing in fertility. Marked variations in vita- 
min and mineral contents have been observed 
in these crops as a result of their diverse 
genetical groupings, and of growing them 
under controlled, but variable, levels of soil 
fertility, determining the resultant plant 
composition. 

With the exception of lettuce and a few 
minor erops, the green leafy vegetables are 
classified botanically as belonging to either 
the goosefoot (Chenopodiaceae) or mustard 
(Crucifereae) family. The former includes 
spinach, Swiss chard, and beet greens, while 
kale, turnip greens, collards, and mustard 
greens comprise the latter group. Nutri- 
tionally, with respect to their ultimate min- 
eral contributions, the two families differ 
sufficiently to warrant a more careful dis- 
crimination in their use than is now com- 
monly made. 

Perhaps no vegetable has been maligned 
more than spinach. This is true in spite of 
“Popeye, the Sailorman,’’ who has been 
clothing its consumption with strong appeal. 
Without undue disparagement of the nutri- 
tive qualities of spinach, it is unfortunate 
that such publicity could not rather have 
Suggested the more popular use of kale, 
turnip greens, or some other member of the 
mustard family. 


Of late the relative availability or digesti- 
bility of calcium and other minerals in leafy 
In 
all members of the goosefoot family and with 


vegetables has been an item of econeern 


one other related crop, New Zealand spinach, 
sizable quantities of oxalic acid make doubt- 
ful the dietary utilization of the plant’s most 
important mineral components. Such vege- 
tables may be worthless as contributors of 
calcium and, addition, 
may render unavailable a large percentage 


and magnesium in 
of the same minerals normally furnished by 
other foods in the diet such as milk. 

Whereas the mineral contribution may be 
negative in spinach and its relatives, the 
vegetables of the mustard family are prac- 
They can, 
for their 
large amounts of readily assimilated basic 
minerals as well as their vitamin content, 
which generally exceeds that of the high 
These nutrition- 


tically free from oxalie acid. 


consequently, be recommended 


oxalate-containing plants. 
ally superior greens are easily grown under 
a variety of climatic and soil differences. 
In addition, they have a long growing sea- 
son. With most people there can be culti- 
vated for them a liking and preference, 
certainly equal to that for spinach. 

Not only do nutrient differences occur in 
leafy vegetables as a result of botanical re- 
lationships, but of increasing importance, as 
a determining factor in the dietary value of 
a given crop, is the fertility level of the soil 
growing it. Marked variations in chemical 
composition have been noted when spinach, 
Swiss chard, and New Zealand spinach were 
grown in sand-clay mixtures supplied with 
variable amounts of plant nutrients. 

The outstanding effects so far have re- 
sulted from nitrogen. The excessive or even 
moderate use of nitrogen fertilizer 
under our conditions, has given substantial 
reductions of as much as 60 percent in vita- 
min C, calcium, and ph. orus. Statis- 
tically these differences have proven signifi- 
cant far beyond the one percent level. 

With respect to oxalic acid, it has been 
repeatedly demonstrated that the concentra- 
tion of this organic compound in the crop 
increased as more nitrogen was provided in 


salts, 
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the soil. In Swiss chard, oxalic acid produc- 
tion at all fertility levels was in excess of the 
combined chemically equivalent quantities of 
calcium and magnesium. The surplus of 
oxalate was progressively of greater magni- 
tude as the soil nitrogen supply was in- 
creased and calcium decreased. 

The influence of soil fertility on mineral 
and vitamin contents and thus its more in- 
direct effect on the production of plants re- 
sistant to or unsuitable as food for insect 
pests was recently noted in a series of strik- 
ing observations of selective injury on New 
Zealand spinach by the common greenhouse 
thrips (Heliothrips haemorrhoidalis). With 
320 plants in the experiments, the insects, 
though free to choose whatever plants they 
wished, invariably selected as food those low 
in nitrogen. It was also of significance that 
when the soil’s calcium supply was increased 
the insect attacks on the low nitrogen groups 
were less serious. 

Many insects have, without question, defi- 
nite attributes for food selection. This dif- 
ferentiation has been observed by us among 
plants of a given variety grown on soils dif- 
fering in fertility. Similar discriminations 
are equally obvious between botanical groups. 
The goosefoot family and New Zealand spin- 
ach, objectional to man as food sources for 
calcium, are relatively free from insect at- 
tacks, while, in contrast, members of the 
mustard family are commonly infested with 
numerous parasites. These lower forms of 
animal life, unbiased by modern dietary 
propaganda, seemingly demonstrate more 
judgment in their choice of food than does 
man in his adherence to the directive of the 
two green leafy vegetables daily, regardless 
of kind or nutritional quality —S. H. Wrrr- 
wER, Missouri Agricultural Experiment Sta- 
tion, Columbia, Missouri. 


THE DEVELOPMENT OF SOCIAL NEST- 
ING HABITS IN CUCKOOS 


Cuckoos have long been famous for an- 
nouncing the hours of the day, but they have 
another accomplishment not so commonly 
known—that of laying eggs in the nests of 
other birds. Of approximately 200 species 
in the family about 80 are known to parasi- 
tize the nests of other birds. Some species 


appear to be just starting on the road to su 
parasitism, and lay eggs only rarely in nest; 
of other birds. Other species have develop, 
the habit further to the extent of never build. 
ing their own nests but always laying their 
eggs in the nests of other birds. <A few spe. 
cies have advanced to the point of laying 
their eggs in the nests of only one other king 
of bird. 

One small group of cuckoos, instead 
developing the habit of social parasitism, ha 
become communistic. The birds associate j 
flocks of about a dozen individuals, spending 
the days together and sleeping in the sar 
tree. At the breeding season the members 0; 
the flock cooperate in the building of a sing 
nest in which several females may lay and 
incubate eggs. The males assist in the con. 
struction of the nest and in the eare of t! 
young. After the breeding season the young 
stay with the flock for a variable length of 
time, may help in the care of the next brood, 
and may even breed with the colony the next 
season. 

These communistic breeding habits hay 
developed in a small group of four related 
kinds of cuckoos called anis living in Centra 
and South America. The most primitive of 
these communistie birds, Guira guira, live in 
loosely-knit flocks. The birds form 
which may separate from the flock to nest or 
may join with other pairs. The development 
of communistice habits continues in the bird 
Crotophaga major. These birds associate in 
small groups and several pairs join in build. 
ing one nest. The climax is reached in the 
two species, Crotophaga ant and C. sulci- 
rostris. These two birds have somewhat dif: 
ferent ranges but very similar nesting habits 
The marital relations are very flexible. Fre- 
quently one bird has several mates. In some 
cases it is certain that a female consorts with 
several males and in other cases one male 
mates with several females. All birds assist 
in building one nest and in caring for the 
young. All the parents bring in food and 
give it to the young. Some females which 
had not laid eggs carried caterpillars to the 
nestlings. The development of this social 
nesting is probably the result of several 
influences in the history of the group. 

One important factor in the evolution of 


pairs 
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ecommunistie nesting is the modification of 
territorialism. The concept of territorialism 
has developed from attempts to interpret 
various types of fighting behavior in animals. 
Briefly stated, the idea of territorialism im- 
plies the defense of a chosen area, usually 


‘the nest site and surrounding land, against 


' members of the same species. 


For example, 


‘many birds defend a plot of land by fighting 


' drive out interlopers at once. 


and singing to threaten possible invaders and 
The nest is 


’ built in the area and there the young are 


reared. In all the species of the communis- 


‘tie euckoos the colony owns a territory 


which consists of two distinct sections. One 


'part is a clump of trees for sleeping and 


Yoon 


-nanee of territorialism exist. 


the other is an area of fairly open land for 
feeding. From the communal territory, in 
general, other members of the species are 
expelled. 

Intruders are threatened and driven about 
the territory in furious ‘‘dog-fights.’’ The 
birds use a special call to indicate that an 
aggressor has entered the territory and then 
the whole flock attacks and chases the inter- 
loper, sometimes for as long as 2 days. In 
some eases the stranger eventually is ac- 
cepted into the flock. If a stuffed bird is 
fastened in a tree the owners of the land at- 
tack and soon demolish the dummy. An 
amusing experiment is to put a mirror in a 
conspicuous place and watch the birds attack 
their own image and attempt to drive the 
‘‘stranger’’ away. 

Among the kinds of communistie cuckoos, 
however, certain differences in the mainte- 
Guira guira 
defends its territory only slightly. Numer- 
ous intrusions are permitted. The impor- 
tant point is that within this colonial terri- 
tory one or two pairs may have their own 
small territories. However, the defense of 
this small territory is not vigorous and in 
many cases other individuals of the colony 
use the nest, thus producing a communal 
nest. At the next stage of development, as 
exemplified by Crotophaga major, the birds 
remain in pairs and all cooperate to build 
one nest in which several females lay eggs. 
The flock defends the territory. In the last 


stage of evolution, shown by Crotophaga ani, 
each colony defends its territory most ag- 
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gressively and without exception attacks 
strangers. The greatest innovation at this 
climax of development is the disappearance 
of the habit of pairing. Copulation is quite 
promiscuous; a female has been observed 
on several occasions to consort with various 
males and a male may accompany any fe- 
male. In these three stages the phylogenetic 
development of social nesting coincides with 
the disappearance of territorial defense by 
the pair and the appearance of territorial 
defense by the colony. 

Several factors probably have contributed 
to the breakdown of territorialism for the 
pair. The first is that sexual fighting (fight- 
ing in reference to the sex-partner) is absent 
or extremely weak in the whole group. The 
situation may have permitted freer relations 
between the various members of the colony 
and a loosening of the sexual bond. 
ond factor which contributed to the break- 
down of territorialism is the lack of a song. 
For most territorial birds song is one of the 
most effective methods of maintaining a ter- 
ritory and serves to indicate the boundaries 
of the plot of land and to threaten intruders. 
None of the communistie cuckoos has any 
note with the characteristics of song. 

The weakening and eventual disappear- 
ance of the habit of active defense of a terri- 
tory by a pair probably contributed to the 
development of social nesting in these cuec- 
koos. Another influence of considerable im- 
portance may be the method of stimulation 
to lay eggs. Birds, like mammals, may be 
divided according to spontaneous or non- 
spontaneous manner of ovulation. In mam- 
mals the term spontaneous refers to species 
such as the rat which ovulate at regular in- 
tervals without external stimulation. Other 
species (non-spontaneous) such as the rabbit 
under natural conditions ovulate only after 
the stimulus of copulation. In birds the 
simple stimulation of coition has been super- 
ceded by the more intricate courtship per- 
formance. In many eases ovulation can be 
produced by a very slight external stimulus, 
such for example, as stroking the neck of 
female pigeons. There is considerable evi- 
dence that the communistie cuckoos belong 
to spontaneous type which requires no ex- 
ternal stimulus to lay an egg. The birds 


A sec- 
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frequently drop eggs on the ground even far 
away from the nests and captive birds have 
dropped eggs promiscuously. The kinds of 
birds which ovulate spontaneously can dis- 
pense with courtship performance to stimu- 
late egg-laying and since the function of 
courtship behavior is primarily, at least, the 
stimulation of ovulation, spontaneous ovula- 
tion and the lack of courtship are compatible. 
As a further correlative of spontaneous ovu- 
lation and the lack of courtship may be men- 
tioned the lack of pair formation. Court- 
ship, especially the mutual performances 
carried on during and after laying eggs, 
serves to bind the mates together and to pre- 
vent the dissolution of the pair. Thus in 
the communistic cuckoos the spontaneous 
method of ovulation made possible the disap- 
pearance of bonds between the members of 
the pair and the lack of bonds seems to have 
permitted communal nesting. 

The development of social nesting in these 
cuckoos has depended largely upon influ- 
ences closely connected with behavior and 
with the physiology of reproduction. The 
type of habitat is a factor of an entirely dif- 
ferent kind which perhaps encouraged the 
evolution of communistic nesting habits but 
the importance of the habitat on the develop- 
ment of social nesting habits is difficult to 
assess. Guira inhabits areas of open park- 
land savanna and sleeps and nests in clumps 
of dense trees. Since there are few groups 
of trees in such vegetation, the birds tend to 
come together in flocks. The original habitat 
of Guira was probably the Chaco and the 
Campos of Brazil. These areas are char- 
acterized by open stretches of grass or marsh 
with scattered clumps of trees. The birds 
are able to feed out in the open but are 
forced to come together to sleep and nest. 
Although these islands of trees are sometimes 
very large, nevertheless there is the tendency 


The 1 
bers of the genus Crotophaga have retai, 
the habit of feeding in open areas and s 
ing and nesting in clumps of trees. 


for the birds to gather together. 


considerations suggest that the ty; 
habitat in which the species originated fo) 
the birds to come together in groups a: 
divide the territory into a nesting and a | 
ing habitat. The formation of flocks 
conductive to the development of « 
nistie nesting. 

This group of birds has developed a w 
type of nesting as shown by three dey 
mental stages. The evolution of any 
tomical or behavioristic character prow 
in response to a multitude of conditions, 
of which can be cited as the entire caus 
the development. In the case of the p! 


logeny of the habit of nesting communal| 


several factors may be considered as 
mitting the peculiar development. Per! 
the most important aspects are the bri 
down of maintenance of territory, the | 
of spontaneous ovulation, and the typ 
vegetation. The evolution appears t 
guided by psychologic, physiologic, 
ecologic influences. 

A certain parallelism between the cor 
munistie cuckoos and humans may be 1 
in passing. One of the noteworthy dif 
ences between man and other mammals is t 
fact that human offspring remain wit! 
parents for a very long time. Many of 
social customs depend upon this intin 
relationship. 
remain with the parents for a long time, 
many eases for another breeding sea 
Indeed, the parents, the grandparents, a 
the young of another brood may join 


feeding young birds in the nest. These birds 


have certainly developed social habits sin 
to ours and perhaps have even gone bey 
—Davip E. Davis. 
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‘chronology of the Pacifie war from Decem- 


' to the great conflict. 





A PACIFIC BAEDEKER 
Pacific Islands Handbook, 1944. R. 
371 pp. Illus. 1945. 

Maemillan Co., New York. 
From 1932 to 1942 the Pacific Islands 
Yearbook was published in Australia. War 


W. Robson, 


mm} 


Lie 


| The 
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‘conditions prevented its publication in 1943 
‘and the present edition, prepared by Mr. 


Robson of Sydney, Australia, has been issued 
in the United States. Much of the new ma- 
terial is American in origin and will prove 
to be of special interest to the people of this 
The author presents a very careful 


ber, 1941 to March 30, 1944 and points out 
that each of the five groups of islands, Poly- 
nesian, Micronesian, Melanesian, Indonesian, 


' and Non-Tropical, has been affected in one 


way or another by the activities pertaining 
Near the opening of 
the book there appears a listing of the vari- 
ous island groups and a special listing of the 
islands governed by different nations. 

Preceding the presentation of gazetteer 
data regarding each of the island groups Mr. 
Robson has given a brief but excellent sum- 
mary of the history of the Pacific islands. 
There are thousands of these land areas in 
the Pacifie Ocean and they range in size from 
New Guinea and Borneo, the largest islands 
in the world, to land areas that appear as 
tiny dots on our maps. When visited some 
of these very small isiands are found to con- 
tain but a few acres of land. Many of the 
Pacifie islands are the tops of lofty mountain 
ranges that lift their heads a few hundred 
up to a few thousand feet above the sea. 
These ranges rest on the sea floor three to 
four miles below the surface waves. 

Most islands in the zone between the trop- 
ies of Cancer and Capricorn have coral reefs 
as festoons about their margins, or are com- 
posed entirely of coral limestone. Within 
this belt live unnumbered billions of tiny 
animals that secrete lime from the sea waters 
and build their skeletons of this material. 
They flourish in clear sea water all around 
the earth, where the depth is not more than 
120 feet and where the temperatures do not 
drop below 68° Fahrenheit. Millions of 
coral skeletons broken into fragments or 
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worn into sand grains by the action of waves 
are in each fringing or barrier reef; other 
millions are required to produce a single cir- 
Within the 


islands or 


cular island enclosing a lagoon. 
lagoons of these circular coral 
atolls, the waters are comparatively shallow 
but with sufficient depth and extent to serve 
as safe harbors for ocean vessels and ships of 
the air. On page 41 you will find a carefully 
prepared description of a coral atoll. 

The peoples who inhabit the Pacifie Ocean 
islands vary greatly but they all presumably 
from early migrants from the 
They appear to be a 


descended 
Asiatic 
mixture of Mongol, Caucasian, and Negro. 
There are hundreds of different 
used and since insular positions favored iso- 
lation the different groups of people have 
developed many customs and habits which 
are peculiar to themselves. 

Until the middle of the 19th century these 
islands were not coveted by European or 
American 
‘‘no man’s land Today not a single one 
of them has not been taken over by some one 
of the powerful nations of the world. Each 
one is jealously held because of its strategic 
importance and the world awaits with con- 
siderable interest what may happen relative 
to the ownership and government of some of 
these islands following the close of the pres- 
ent World War. 

The author is an able and a skillful jour- 
nalist with an intimate knowledge of Far 
Eastern affairs. He has stressed many of 
the important events in the background of 
this war and laid a foundation for under- 
standing some of the problems that must be 
faced after the fighting is over. He 
known somewhat intimately of the activities 
of the Japanese people in the years preced- 
ing the war and has reviewed that history 
with skill and presented his ideas in a most 
readable form. 

In the main body of the book the material 
is such as would be anticipated in a gazetteer 
or yearbook.- There are articles about each 
of the important islands, and in each article 
the population, industries, shipping services 
and numerous other items of interest 
treated briefly. 


mainlands. 


languages 


nations. 
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Mr. Robson has also included a section on 
political events in the Pacific. That is very 
welcome material for many who are becom- 
ing interested in the affairs of the Pacific 
Ocean peoples. 

One of the outstanding features of this 
yearbook is an abundance of maps. Many 
of these are so large that they must be folded ; 
others are small detailed maps of individual 
islands. The maps have been prepared 
chiefly for the purpose of bringing out the 
facts of location. Most of them do not re- 
flect relief and they give no data regarding 
the climate, resources or other geographic 
factors of interest to many. Unfortunately 
on some of the maps, where an attempt has 
been made to show relief, as in the map of 
Polynesia, opposite Page 93, the cartographic 
work is very poor. The desire of the author 
to include so many maps is most commend- 
able. It is unfortunate that he did not have 
more skillful draftsmen to help him in the 
preparation of that portion of his report. 

Hundreds of thousands of American people 
have vivid recollections of experiences on 
and near these islands and in the homes of 
many of our countrymen, in the homes of 
Australians and New Zealanders there will 
be sad memories of the battles fought on or 
near these tiny land areas in the western 
Pacific. As a whole the volume is most wel- 
come and especially at this time when all 
intelligent people of the world have become 
intensely interested in the Pacific Ocean area. 

WALLACE W. ATTWOOD 
CLARK UNIVERSITY 
WORCESTER, MASS. 


A NEW APPROACH TO EVOLUTION 


George Gaylord 


Tempo and Mode in Evolution. 
$3.50. Co- 


Simpson. 237 pp. Illus. 1944. 
lumbia University Press, New York. 


Tus volume is a notable contribution of 
the Columbia Biological Series to the newer 
knowledge of evolution, maintaining the 
same high level of originality, wealth of ma- 
terial integrated, and lucidity of presentation 
which characterized the two other books on 
the subject preceding it in the series. Dr. 
Simpson who is a paleontologist attempts to 
bridge the chasm which was thought to exist 
between the data and theories of paleontol- 
ogy and genetics. Students in paleontology 
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were believed to deal in a descriptive man: 
with the course of evolution as decipher 
from residues of the historic stream scatter 
about at random, while geneticists liked +, 
depict themselves as peering into the in 
mechanism of biologic change. There 
be no question that the appearance of t! 
book will help greatly eliminate the mutu 
distrust which insulated the two vital asp: 
of the same basic phenomenon. 

This point is made clear in a brief intr 
duction. The text of the book consists on) 
of seven chapters each of which is loaded 
with valuable data and theoretical specula- 
tion so that hardly a paragraph fails to con. 
vey a new idea or present in a novel relation 
ship previously known facts. In discussing 
rates of evolution the author correlates spe- 
cific and measurable morphological features 
such as dimensions of teeth, which are plotted 
against lapse of time or thickness of geolog 
strata for several genera of Equidae. From 
the resulting curve are deduced some ver 
stimulating generalizations. Dr. Simps 
also discusses such aspects as the compara- 
tive duration of life spans of genera, changes 
in their rates of evolution at different geo- 
logic states and presents a statistical treat 
ment of survivorship of extinct genera. Al 
are originally and penetratingly treated in 
a manner to expose new possibilities and re- 
lationships. The treatment has almost th: 
flavor of magic in that the author does s 
much with relatively little paleontological 
material though it is spiced with a consider 
able mixture of genetic concepts. 

In the discussion of the determinants | 
evolution such as variability, mutation rat 
character, population size, length of genera 
tions and selection, ali the available geneti 
data and speculations on the subject ar 
marshalled and integrated. The author ex- 
amines and expands the meaning of the terms 
micro-, macro- and mega-evolution as distinct 
phases of the evolutionary process. Com- 
parative evolutionary rates of different lines 
are divided into types called horotelic, » 
possessing a characteristic frequency curv: 
‘‘with a strongly prominent mode and wit! 
frequencies of rates falling off steeply on 
each side, more steeply on the side of faster 
rates,’’ bradytelic which display slower rates 
and finally tachytelic or faster ones. The 
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of the evolutionary flux. 


various features and fates of each type are 
discussed against the background of the 
recent contributions in mathematical genetics 
by Fisher, Wright, Haldane and others. 

‘ Particularly stimulating are the last three 
chapters entitled Inertia, Trends and Mo- 
mentum, Organism and Environment and 
Modes of Evolution. The first two discuss 
such familiar problems as teleology and 
orthogenesis, pre- and post-adaptation, and 
the complexity of the relationship between 
environment and adaptive zones which leads 


to the somewhat intricate but suggestive con- 


cept of the adaptive grid. The last chapter 
presents brilliant and fascinating schemes of 
evolutionary courses and potentialities as ex- 


'emplified in speciation, phyletic evolution 


and quantum evolution, the three main modes 
It is impossible to 


| @we any more detail of this powerful scien- 


' tifie stimulant. 


One thing is certain. Evo- 
lution is now a scientific discipline amenable 
to challenging analysis and sound specula- 
tion. With the help of the experimental 


labors which Dobzhansky, Wright and others 


have launched, explorable tracts will un- 
doubtedly be brought to view in a field of 


investigation which many believed to be 
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doomed to obscurity for a long period. 
Mark GRAUBARD 
DEPARTMENT OF AGRICULTURE 
WASHINGTON, D. C. 


PERSONAL NOTES OF T. JEFFERSON 


Annotated by 
1944. $5.00. 


Thomas Jefferson’s Garden Book. 
Edwin M. Betts. 704 pp. Illus. 
The American Philosophical Society. 
EpwIN Morris Betts and the American 

Philosophical Society have brought to garden 


lovers many comfortable and satisfying mo- 


ments in ‘‘Thomas Jefferson’s Garden Book 
1776-1824 With Relevant Extracts from his 
other Writings.”’ 

Just as Darwin’s ‘‘Voyage of H.MS. 


; Beagle’’ has held both an honored and a use- 


ful place close by the hands of naturalists 
the world over, so this garden book may find 
a similar position with garden lovers. And 


just as the ‘‘Diary’’ of the voyage published 
in 1933 is in many ways more revealing and 
more interesting than the re-written ‘‘Voy- 
| age’’ published a century earlier, so ‘‘ Thomas 
Jefferson’s Garden Book’’ direct from the 
pen of the master himself is in many ways 
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revealing and more interesting than 
any re-telling of his garden activities by 
others, excellent though they may be. 

The title ‘‘Thomas Jefferson’s Garden 
Book’’ may appear at first a bit misleading, 
for the original Garden Book was a memo- 
randum book 20.3 em. by 16.2 em. with 158 
leaves, of which only 33 are filled with Jef- 
These notes occupy only a 


more 


ferson’s notes. 
few of the 704 pages of the printed book. In 
fact it is the ‘‘Relevant Extracts from his 
(Jefferson’s) Other Writings’’ which 
prise the bulk of the book and which are the 
best of the reading. They are taken from 
Jefferson’s ‘‘ Farm Book,’’ ‘‘ Weather Memo- 
randum 1776-1820,”’ 
stray memoranda, and letters. 

Here will be found the record of the years 
1776 to 1824—begun when Jefferson was 23 
years old and continuing into his 72nd year, 
the year that Lafayette visited him at Monti- 
cello. The entries show the broadness of his 
interests—the date the first purple hyacinth 
bloomed in the spring, when peas were up, 
when the blossoms and pods were formed, 
when the peas were ready for the table. He 
noted that it took 100 strawberries to fill a 
half pint, to which Professor Betts adds the 
valuable comment that today ‘‘15 strawber- 
ries fill one half-pint.’’ He found tongue- 
crafting a very effective method of top-work- 
ing fruit trees and claimed to experience 
losses of only five grafts in a thousand. 

On Mareh 31, 1791, tie wrote to 
daughter, Maria Jefferson, in Philadelphia, 
‘‘T wrote you in my last that the frogs had 
begun their songs on the 7th; since that, the 
blue-birds saluted us on the 17th; the weep- 
ing-willow began to leaf on the 18th; the lilac 
and gooseberry on the 25th, and golden wil- 
low on the 26th. 
three kinds of flowering beans, very beauti- 
ful and very rare. She must plant and 
nourish them with her own hand this year 
in order to save enough seeds for herself and 
me.’’ And so the story runs from page to 
page of most delightful reading. 

Professor Betts’ annotations are helpful. 
Many more .could undoubtedly have been 
made had space permitted. The ‘‘plumb- 
peach’’ mentioned by Jefferson several times 
and which Dr. Betts has not found listed in 
pomological works is very likely the nec- 


com- 


Book account books, 


his 


I enclose for your sister 
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tarine. The same expression is even today 
used colloquially for the nectarine. In 1807, 
correspondence from Timothy Matlock of 
Lancaster mentions the ‘‘Moor Park Apri- 
eot,’’? which is still grown today as ‘‘Moor- 
park,’’ and the same letter describes 
‘‘Sechell’s Pear.’’ If this is the ‘‘Seckel’’ 
variety, which originated near Philadelphia 
and which, too, is still grown and esteemed 
today, it is as early a reference to this variety 
as can be found in pomological literature. 
In 1811, Jefferson wrote to Madame de Tessé 
in France, thanking her for the seeds of 
Koelreuteria, ‘‘one of which has germinated 
and is now growing. I cherrish it with par- 
ticular attentions, as it daily reminds me of 
the friendship with which you have honored 
me.’’ The Koelreuteria is today an interest- 
ing and too-little known ornamental plant. 
Everyone who peruses this book, for it is 
not a book to be read at a sitting, will find 
passages that appeal to him especially. For 
example, ‘‘The greatest service which can be 
rendered any country is, to add a useful 
plant to its culture; expecially, a bread 
grain; next in value is oil.’’ Again, in a 
letter to Dr. John Manners, written Febru- 
ary 22, 1814, is a remarkable statement re- 
garding classification of plants and animals 
—‘‘Nature has, in truth, produced units only 
through all her works. Classes, orders, 
genera, species, are not of her work. Her 
work is of individuals. No two animals are 
exactly alike; no two plants, nor even two 
leaves or blades of grass; no two erystalliza- 
tions. . . . This infinitude of units or indi- 
viduals being far beyond the capacity of our 
memory, we are obliged, in aid of that, to 
distribute them into masses, throwing into 
each of these all the individuals which have 
a certain degree of resemblance ; to subdivide 
these again into smaller groups, according to 
certain points of dissimilitude observable in 
them, and so on until we have formed what 
we call a system of classes, orders, genera and 
species. In doing this, we fix arbitrarily on 
such characteristic resemblances and differ- 
ences as seem to us most prominent and in- 
variable in the several subjects, and most 
likely to take a strong hold in our memories. 
Thus Ray formed one classification on such 
lines of division as struck him most favor- 
ably; Klein adopted another; Brisson a 


third; and other naturalists other designs, 


tions, till Linnaeus appeared. Fortuna 
for science, he conceived in the three 
doms of nature, modes of classification 
obtained the approbation of the lean 
all nations. His system was accord 


adopted by all, and united all in a gener 


language.’’ 

“Tl adhere to the Linnaean because 
sufficient as a groundwork, admits of sup) 
mentary insertions as new productions 
discovered, and mainly because it has 


into so general use that it will not be easy : 


displace it, and still less to find anot! 
which shall have the same singular fo 
of obtaining the general consent. Diu 


the attempt we shall become unintelligible ; 


one another, and science will be reall; 
tarded by efforts to advance it made by 
most favorite sons. 


reason. ... My reluctance is to give up 
universal language of which we are in poss 
sion, without an assurance of general cons 
to receive another. And the higher the 
acter of the authors recommending it, 


the more excellent that they offer, the greater 


the danger of producing schism.”’ 
Through the pages walk the great o 
generation—George Washington, Thad 
Kosciusko, Patrick Henry, Andrew 
son, the Marquis de Lafayette, and 
Madison. The correspondence brings to 
Andre Michaux, Bernard McMahon, R 
esque, John Bartram, David Hosack, Bai 
von Humboldt, and Lamarck. 
fruit trees from William Prince, of <A: 
ica’s first family of nurserymen; and he 
responded with John Adlum, the father 
grape culture in eastern America. 
Professor Betts has done especially v 
presenting the political background ye: 


| 


year as the chronicle of the ‘‘Garden Book’ 


is revealed. So much of history treats so 
of wars and battles and political crises 
is refreshing to find a place where the leadi 
personalities of Jefferson’s day are entwin 
with gardens, plants, and intensely hu 
qualities. 

The book is well printed and fully index 
In addition to the 685 pages dealing with | 
Garden Book and relevant extracts | 
Jefferson’s other writings, it contains 


[I am not myself apt 
be alarmed at innovations recommended | 
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bg 
- of appendices of interest, including a 
: jescription of Jefferson’s ‘‘Mouldboard of 
yeast. Resistance’’ and a list of books and 
Spamphlets on agriculture, gardening, and 
Ypotany in his library. The binding is ade- 
Fquate, but one wishes that circumstances 
pnight have permitted a more elaborate hand- 
‘Jing, to which the contents are well entitled. 
H. B. TuKEy 
AGRICULTURAL EXPERIMENT STATION 
CORNELL UNIVERSITY 
A PHYSICIAN’S CREDO 
The Doctor’s Job. Carl Binger, M.D. 243 pp. 
1945. $3.00. W. W. Norton & Co., New York. 
Tuts extraordinary book defies the re- 
The excellent diction is intriguing, 
‘interspersed with wit, some satire, compelling 


‘laughter when one is so stirred up he does 
’ not feel like laughing. 


Chapters on the changes in medicine, spe- 


‘ cjalists, choice of a physician, doctors and 


| patients, are familiar to all doctors and are 
| replete with valuable information for the lay- 


} man. 
' fusing more or less to doctor and layman 


The chapter on psychoanalysis is con- 


alike. 
It is the chapter on Psychiatry and Medi- 


) cine that is of particular interest today. The 
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} whole world now is the problem for these 


specialists. No Bacon today can write it all. 
From the Inquisition to the Thirty Years 
War to Hitler, is one and of the same pat- 
How the world became as it is his- 
tory tells. ‘‘In medicine’s struggle with 
superstition, magic gives way to religion and 
religion to the method of science’’ says the 
author. That the truth will make us free 
has been prated throughout the centuries 
ignoring the fact that truth has been ignored 
while babbling superstition and religion. 
Why it remains so despite the development 
of great minds in science and mechanics is 
the major problem today. 

The chapter on Some Common Psychiatric 
Problems as the author states “‘bears the 
problem of personal guidance’’ but also the 
guidance of nations in this world of turmoii. 
Perhaps he comes to the kernel of things 
when he states ‘‘Few of the clergy can man- 
age human maladjustments which tax the 
most experienced psychiatrist.’’ That I 
would say is the real kernel of the book. 
What we need is knowledge and not a play 
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of words on things that never existed. 
Thinking without facts makes possible the 
proof of things one wants to see. Like hope 
of peace by prayer, when it is obvious that 
as an intermediary stage we must have can- 
non and airplanes. Experience has forced 
this of 
those it would seem who prefer to bask in the 
penumbra of a promised salvation. 


It is only by tackling the psychiatric prob- 


upon the attention everyone, even 


lems as the author does can we hope for a 
diagnosis and prevention of states such as 
now engulf us® He presents an interesting 
discussion of all the little wars that beset 
society varying all the way from child tan- 
trums, puppy love to domestie turmoil and 
In 
both, merey and truth must both go behind 


the ropes. 


divorce which is the prototype of war. 


The new freedom has received a warning 
that the old restrictions are struggling with 
the new freedom. This he expresses ‘‘Man 
has not only taken a bite out of the apple 
but has swallowed the whole business with a 
resulting colie.’’ 

These revealing chapters while applied 
largely to individual problems are applicable 
to the solution of the diseases of the world. 
Herein lies the great stimulus to be found in 
the book now that we all are fearfully speeu- 
lating on whether or not our so-called civili- 
zation has finally succeeded in committing 
suicide. It is a message of hope in the midst 
of despair. 

Other chapters have more to do with the 
simpler Socialized 
medicine now excites the apprehension of 


problems of disease. 
many in the profession because they believe 
it threatens the science and practice of medi- 
eine which has developed within itself. The 
author presents this so comprehensively that 
it removes this fear. We must realize that 
we are facing new factors. All realize that 
the field of medicine has become so broad 
that some sort of group effort is mandatory. 
By showing that a large part of medicine’s 
efforts are already socialized the author 
makes the prospect of the next step more 
palatable. 
lation to those of the profession who grew up 
with the changes quite unaware that they 
were taking place. The confusion caused 
when one group does the planning while 


This fact comes as a sort of reve- 
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another compensates, the violinist is now ap- 
parent. The small boy who hits the hornets 
nest plans something but it goes beyond the 
planning. Thus it comes about that active 
peristalsis is mistaken for mental activity. 
Sensations which should call for the bed pan 
are interpreted as an urge to sing. 

It is a pity that this book cannot be used 
as the basis of a course of study, not only for 
premedical students but for the average stu- 
dents of college. It would give a broad view 
of life and living important to the individual 
and through individuals to a better compre- 
hension of world problems. It would make 
the student understand the basis of a nobler 
life, and what is more, to want it. Yea, 
verily the truth will make us free but the 
juggling of it as we see now may raise some- 
thing, the terribleness of it surpassing the 
headaches of Dante and Milton. 

The truth will make us free but when do 
we start courting it? Here is a starting 
point not only for the layman but for the 
medical profession. 


ArRTHuR E. HErTziER, M.D. 
THE HERTZLER CLINIC 
HALSTEAD, KANSAS 


PENICILLIN IN PERSPECTIVE 
The Story of Penicillin. Boris Sokoloff, M.D. 167 
pp. 1945. $2.00. Ziff-Davis Publishing Com- 
pany, Chicago. 

In this small volume the author ably com- 
bines an entertaining style with extensive 
information to bring the reader the high 
points of one of the most interesting stories 
in all science. The book is highly recom- 
mended to the intelligent lay reader who will 
appreciate the use of nontechnical terms 
wherever possible. The physician, the biolo- 
gist, and other scientists will also enjoy this 
well-documented portrayal of science at its 
best. Extensive footnotes combined at the 
end of the book supply details for those de- 
siring more complete information without 
interrupting the telling of the main story. 
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The first chapter provides an interestin, 
setting based largely on personalities ay 
experiments at the Pasteur Institute in Pap; | 
to orient the reader and acquaint him wi) 
the problem at hand. The monumental (js. | 
covery of penicillin by Dr. Fleming is 9}. | 
secured somewhat in the second chapter }y | 
the author’s enthusiasm in giving all dy, 
eredit to Dr. Florey for bringing the er, 
discovery to the attention of the medica) 
profession. One might wish for a bette, 
as well as a fuller coverage of the rebuffs }; 
encountered in attempting to interest th, 
world in what he had done. No mention js 
made of his having been knighted for his 
contribution. Chapter three surveys th, 
problems encountered in converting Dr 
Fleming’s laboratory experiments into th 
massive manufacturing enterprise necessary 
to make the new drug generally available 
Why the English scientists entrusted this 
venture to their American allies and the con. 
tributions of the latter to the practical as. 
pects of the problem is well covered. The 
triumphs of penicillin in each of the impor. 
tant diseases amenable to it are illustrated in 
the fourth chapter. One might wish th 
limitations of penicillin had been stressed 
more to avoid leaving the non-medical reader 
with the impression that the drug is a 
panacea. Chapter five mingles medicaments 
from molds in folklore with the present fey- 
erish activity to obtain useful drugs other 
than penicillin from molds. In the last 
chapter Dr. Sokoloff very ably depicts the 
problems, aspirations and rewards of work- 
ers in the fields of medical research. At 
many points in the book one encounters un- 
due emphasis on nationalism. Science, like 
music, transcends geographie and _ racial 
boundaries. 

Wm. G. Myers, M.D. 


THE OHIO STATE UNIVERSITY 
RESEARCH FOUNDATION 
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COMMENTS 


Dear ’Fessor: 


A note to let you know that I am still alive and 
Eyrell after last week’s excitement—and to thank you 
Hfor the reading material which you have sent me. 
'?He SCIENTIFIC MONTHLY I enjoy especially. I note 
sespecially one article in last December’s issue, de- 
scribing an imaginary visit of A. A. Michelson to 
Immanuel Kant, which you read and commented 
upon, and which I cannot forbear to write you about. 

As you probably remember, what the whole article 
lresolved itself into was a critique of the basic 
premises of the scientific method, in which this 
method came out somewhat second best at the hands 
of Philosophy. Judging from the points you marked, 
I would say that you seemed rather taken by the 
philosophic viewpoint yourself, and that is what 
jeads me to bring you to task. I take a dim view 
of Philosophy in general, as I have probably told 
you. Nearly all of its systems, from the days of 
Plato to those of Spencer, when viewed objectively 
appear as nothing more than rationalizations of the 
prevailing moral values and metaphysical cosmology 
of the time in the light of the knowledge then avail- 
able. You can see St. Augustine in the dark ages 
perfectly content with the theological views of the 
times, and everyone from Descartes to Hegel trying 
to ‘‘resolve the opposites’’ brought on by the new 
found knowledge in its impact upon beliefs which 
had been believed to have a divine, or at least an 
intrinsically valuable, origin. Your article is still 
carrying on the old game of trying to rope in science 
and break it to the philosophic halter. 

Now it seems to me that the only philosophic 
school which ever brought to light anything of last- 
ing value was the English ‘‘school’’ which began 
with Locke and ended with Hume, with old Bishop 
Berkeley sitting very uncomfortably in the middle. 
As your author pointed out himself, these men put 
a tack in the chair of philosophy which has caused 
its occupants to rest very uneasily ever since. Locke 
made the initial observation that we can know the 
external world only by our senses; the Bishop 
shrewdly pointed out that, since these senses are 
fallible, we cannot really be sure that the external 
world exists at all; and then Hume proceeded to hang 
the Bishop by his own cravat by failing to find aay 
ground for the existence of the Almighty. It seems 
to me that no philosopher since has ever been able 
to find his way out of this impasse. With all due 
respect to Kant and his kindly views, he sounds very 
unconvincing. 

Since that time, various other men, not philoso- 
phers at all, have even further strengthened the posi- 
tion of Hume. Not just the senses, but the human 
mind itself has been shown to be very, very fallible. 
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AND CRITICISMS 


The accumulated data of zoology reveal the brain 
as an adaptive mechanism, which adjusts the human 
to 
show the mind to be nothing but the manifestation 
the 


picture on the screen is manifestation of the working 


his environment. Psychology and physiology 


of the working of brain, much as the moving 
of the picture machine, and in no way independent 
of it; the 
according to whether the machine has a high or low 
blood 


hyperactive thyroid. 


and they show too that picture varies 


excess of adrenai secretion, or a 


On top of all this, Freud, one 


sugar, an 
of the truly great contributors of all time, showed 
that this mind ean be shown by scientific observation 
not to be under the voluntary control of its posses 
sor at all times; its thoughts can only be developed 
in those patterns determined for it by its hereditary 
capacity to think as developed and altered by past 
experience and present bodily well being. The syn 
thesis of all of this is this: the human 
all, 


geared 


mind is not 
but the manifestation 
of a brain which is to THAT 
ANSWER WHICH IS MOST COMFORTABLE TO 
ITS OWNER, AND TO MAKE HIM BELIEVE 


a reasoning mechanism at 
produce 


THAT THIS ANSWER IS THE TRUTH. In the 
light of this knowledge we can see how it is that 
men—even the most learned and wise—celing so 


dearly to so many versions of the truth, and man- 


kind advances by slow fits and starts; and we can 


see that the probability of man’s reaching the truth 
by a process of ‘*pure reason,’’ without checking 


their results at every step by experiment, is quite 


remote, even in the case of a Kant. (Who, by the 
way, Was a very neurotic individual.) 
Now what of your philosophic method? I admit 


to you that we cannot know of the existence of the 
external of the Almighty. Let go 
farther, and point out that those men who try to 


world, or me 


do so by introspection give the impression of so 
many cows, contemplating their own bovinity. I 


agree that I can find no justification for my method 


within own mind—but pragmatically (John 


Dewey is very useful) I must say that it makes no 
difference whether the external world exists or is just 


my 


an idea. If we assume that it exists, and start from 


there, we seem to be able to alter the conditions of 
our existence vastly for the better by using the sci 
entific method. And 
seemed to work, and been so fruitful, those of us 


since this assumption has 
who stand upon it cannot help but be amused at 
those philosophers who have started with another 
ASSUMPTION—that “I 


lead themselves thence into a maze of sterile contra- 


can reason’’—and have 

dictions, 
And so, 

philosophers as so many men do. 


’Fessor, I don’t find myself fazed by 


The typical old 
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philosophical argument that ‘‘we cannot conceive of 


” 


such a situation,’’ and therefore it cannot exist, or 
must be untrue, produces nothing from me but a 
horselaugh. Imagine Plato trying to conceive of 
radio, or Kant working out the present concept of 
the quantum, which is now a wave, and now a parti- 
cle. Such an argument has no bearing upon the 
facts of the case; it is merely a commentary upon 
the limitations of the human mind. 

The successful philosophers are the schizophrenics, 
who build their mental world and retreat 
happily into it, while the rest of us hard-working 
individuals feed and shelter them.—(Lt. LAWRENCE 
EK. HINKLE, JR., M.D., USNR) 


own 


Letter dated March 22, 1945 from a young 
naval officer to his father.—Eb. 


Proselyte or Temporize? 

It is time that scientists, individually and as a 
group, should Not that they 
should organize as a pressure group for their own 
aggrandizement as some suggest, but that they 
should get at the job of performing the service to 
their country which they alone can do. 


assert themselves. 


Scientists are now busy in laboratories through- 
out the country at the task of winning the war. 
They are hard working men, modest for the most 
part, and content with the satisfaction of knowing 
they have done their work well. Unfortunately, 
they are so modest that they are quite inarticulate 
outside their own profession. While officials in 
government, labor, and management virtually 
monopolize the public stage, the men who even 
made that stage possible remain in the background. 
Fortunately, public recognition of the role of 
scientists in winning the war is slowly emerging. 
This is as it should be, but it is not enough. 

Equally as great responsibilities and opportuni- 
ties lie ahead. Summed up, they can be stated in 
one sentence: Science is the major hope for creat- 
ing the jobs which our people will need after the 
war. 

Scientists are aware of this. They write papers 
on the subject for each other to read; they make 
speeches about it for each other to hear, and there 
is no essential argument. Naturally, they know that 
the problem is not so simple. Science alone cannot 
do it. Scientists need the support of private indus- 
try and of government for the facilities and the 
opportunity to work. They must have the support of 
these same groups to produce the results of their 
research in quantity. They must have the support of 
the distributing and servicing organizations which 
take these products to the public and enable the 
public to use them. They must have the support of 
the public itself. All are members of the team, but 
the scientists must create the products upon which 


all the others depend. Scientists must provid 
ball for the rest of the team to carry. 

All this seems clear and straightforward i 
scientists. But is this enough? What do the p ‘ope 
think who will benefit from the manufacture, gq) 
What do th 
What do the officials 


and consumption of these products? 
managers of business think? 
of government think? 

To most laymen, science is still a mysterious ang 
even awful thing. As for scientists, the eart 
caricatures of them as bearded, desiccated savants 
who ply their profession among nightmares of glass 
blowing and behind locked doors is surprising!) 
to being correct. True, the public reads accounts jy 
the press of great discoveries and inventions, but to 
often these are ‘‘souped up’’ so that they bring q 
blush to the scientists involved. There is much t 


be read about tomorrow’s dream world full 

gadgets and leisure. But in these accounts ther 
are many overstatements which, while sincere) 
meant, are damaging to the outlook of both the 
scientists and the public. How much better if t! 
public could look upon scientists as individuals \ 


**miracles’’ are bor 


practice no magic, and whose 
and reared only by long and arduous hours of work! 
Scientists must tear away this veil of mystery and 
let the public see them as fellow humans. 

In recent years, the managers of business have } 
gun to learn the power of science when it is applied 
to their own problems, but their conversion is far 
from complete. Even in the chemical industry, ther 
are islands of management holding out against th 
scientists with the defense that scientists are luxuries 
or necessary evils which are to be discarded when 
business declines, i.e., just when they are needed 
most. 
science and business is not so obvious, there are sti 


Among industries where the relation betwee 


many converts to be made among the members of 
management. 

In fairness it must be admitted that this is not 
altogether the fault of the managers. At least halt 
lies with the scientists who for one reason or an 
other are inept at meeting on common ground with 
businessmen. It is high time, therefore, that scie: 
tists meet them more than half way and demonstrat 
to them that in the diversified fruits of the labora 
tory lie the industries and the jobs of the future. 

It is among certain officials of government, par 
ticularly the economists, that scientists have fared 
the worst with respect to the postwar period. Last 
year a contest on the subject of providing postwar 
employment was sponsored by a nationally known 
company whose very existence depends on certain 
fundamental natural processes. Most of the winners 
of this contest were government officials whose duties, 
directly or indirectly, were concerned with planning 
for the postwar period. In only two of all the win 
ning plans was there more than passing reference to 
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use of science to create employment. In many 


the 
f the plans it was implied that no more applications 


¢ science which would result in major economic 


0 


01 
growth could be expected. Rather, 


planners would provide employment 
by changes in and controls of our economic system. 
“Now scientists will welcome of the 
n which will permit it to function more effi- 
and thereby better serve the needs of the 


most of these 


after the war 


corrections 


ciently 
neople. They also will be, or should be, content to 


. such corrections to those who are experts in 
But the creation of an optimum en- 


leave 
those matters. 
vironment will only allow the economic system the 
freedom to function. The environment itself cannot 

The scientists must create the technological 
food which the 
grows in the optimum environment. 


ereate. 


on economic survives and 


system 
Fortunately, among other officials of government 
re are indications that plans are under considera- 


the 
tion to help harness science to industry in a manner 
similar to that which harnessed science to agricul- 
ture. This is a step forward, and if properly con- 


ceived and administered, it should be beneficial. 
Government has recognized the importance and power 
of science in winning the war and in preserving 
iational security after the war. Scientists must see 
to it that government recognizes the importance and 
power of science in our economic life after the war. 

To proselyte is not in the nature of most scien- 
tists, but the fact remains that science is the great 
hope for the future. This is the golden opportunity 
for scientists to convince our people that the appli- 
cation of science ean create jobs and prosperity and 
happiness. Is there any higher justification for 
knowledge than the benefaction of mankind.—S. D. 


KOONCE. 


Malthus Rides Again 

In his review of my book, Enough And To Spare, 
under the heading ‘‘ Population Problems’’ (ScrEN- 
TIFIC MONTHLY, vol. 60, pp. 316-317, April, 1945) 
Professor Karl Sax disagrees sharply with my con- 
clusion that the available resources of the earth are 
adequate to meet all the future needs of mankind. 
Two items seem especially to have aroused his indig- 
nation to such an extent that his comments display 
more of partisan bias than of unprejudiced appraisal. 

The fifth paragraph of his review opens with this 
sentence: ‘‘The declining birth rates of the Western 
nations are attributed by Mather to the natural con- 
sequences of man’s evolution and ‘are due as much 
to physical factors of the human body as to the 
mental attitudes toward the bearing and rearing of 
children.’ ’’ What I actually wrote is as follows 
(Enough And To Spare, p. 47): ‘‘ Artificial stimu- 
lation of population growth by governmental de- 
crees, economic measures or political propaganda 
has had such meager results wherever tried that it 
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is unlikely ever to be significantly effective in any 
Indeed there is some evideneée, though in 
due 

yy 


as much to physical factors .. . ete. By quoting 


country. 
conclusive as yet, that declining birth rates art 
only a part of a sentence, Professor Sax makes it 


ruilty of making a dogmatie 


appear that I was g , 
assertion about matters concerning which present 
knowledge is obviously inadequate to justify any 


As Enid Charles states in het 


positive conclusion. 


book, The Twilight of Parenthood, page 185, ‘‘we 
know far too little of the physiology and psychology 
of reproduction to dogmatize about their relative 


Sax 


the 
wher 


Professor 
**One 


Thus, I repares 


importance. ’ I 


way for his caustic comment: wonders 


Mather obtained his biological information regard 


ing the causes of the decline in human birth rates.’’ 
for that 


As a matter of facet, there is no excuse 
sort of wonderment. The bibliographic references 
pertaining to this portion of my book appear in full 


176 and begin with one of the standard 


treatises on the subject, Raymond Pearl’s The Natu 


on page 


ral History of Population, London, 1939. Pearl’s 


analysis of population data bears out his assertion, 


page 256, that ‘‘the decline of fertility . appears 
not to be exclusively confined to highly ‘civilized’ 
countries, where the populations are most sophisti 
cated and eager and adept at birth-controlling. It 
seems rather to be a world-embracing phenomenon 
something affecting man as a species.’’ 

The other item to which Professor Sax objects is 
my survey of the potential agricultural resources of 
the world. Here he conceals the fact that I specifi 
cally attributed the estimates that I 
Shantz of the U. 8. 


used to such 


authorities in this field as H. L. 


Department of Agriculture and F. E. Bear of the 
New Jersey Agricultural Experiment Station. He 
would have been fairer to all concerned had he 


modified the first sentence of his fourth paragraph 
to read: ‘‘Mather used estimates of potential agri- 
cultural production made by experts whose conclu 
sions I consider to be unrealistic if not fantastic.’’ 
It is not tha to hide behind the skirts 


trousers) of other people. 


[ want (or 
The point is that Profes- 
sor Sax gives the impression that I, a geologist, have 
barged into an area in which I am quite incompetent 
to pose as an authority and have announced conclu- 
sions without adequate investigation of the facts. 
To protect the data against any such personal handi- 
cap, I took especial care to indicate the sources from 
which they were derived, but the review is so worded 
as to conceal that aspect of the case. As a matter 
of fact, if Professor Sax really meant what he wrote 
in his review—‘‘We can have a permanent and in- 
creasingly productive agriculture’’ (italics mine)— 
he is at least as optimistic as I am. 

The leading editorial in Mining and Metallurgy 
(the official journal of the American Institute of 


Mining and Metallurgical Engineers) for April 1945 
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closes with this sentence: ‘‘Those who worry about 
the exhaustion of minerals are either uninformed or 
they underrate the ingenuity and resourcefulness of 
the researcher and the engineer.’’ May it not be 
equally true that those who worry about the in- 


THE BROWNSTONE TOWER 





At last the manuscript 
is finished. Written dur- 
ing the heat of inspira- 
tion, it was laid aside to 
cool; then it was taken 
up again and polished 
Now 


it seems ready to go to 


with loving e¢are. 


the Brownstone Tower. 
With parental solici- 
tude the author mails the 














offspring of his mind. He worries until he is 
notified of its safe arrival and remains uneasy 
until word comes that it has been accepted for 
publication in the SM. After a brief glow of 


satisfaction his attention turns to other matters, 





and the manuscript is forgotten—temporarily. 
Then one day it flashes back into his mind: Why 
has not galley proof been received? Has the 
manuscript been overlooked or mislaid or lost? 
The alarmed author should be reassured by the 
following explanation: Unlike many technical 
periodicals, the SM cannot publish manuscripts 
strictly in the order of their receipt. The waiting 
period of any manuscript is determined not only 
by the total number on hand but by the number 
in each field of science; usual practice is to pub- 
lish only one article per issue in a given field. 
Most manuscripts are published within four or 
five months after receipt. Occasionally, a timely 
Thus 
Miller’s article on the port of Cleveland was expe- 


manuscript is rushed into the next issue. 


dited to bring it out before the Cleveland meet- 
ings, and Harris’ article on the Ruhr was pushed 
ahead so that ‘ would appear before our troops 
At the 


other extreme, a manuscript may have to await 


occupied that . riter of heavy industry. 


publication for almost a year if it is, let us say, 
one of nine accepted articles in zoology and re- 
quires considersble editing. The significance of 
the last sentence should not be overlooked. Except 
for timeliness, nothing is more likely to expedite 
the publication of a manuscript than its submis- 
sion in good form. The easier it is to edit a manu- 
script, the sooner may follow all other operations. 

The number of manuscripts on hand at any time 
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adequacy of food resources to meet the needs 

mankind are either uninform:d or they underra: 
the ingenuity and resourcefulness of the soil ¢ 
servationist and the bio-agronomist ?—KIRriery 

MATHER. 


must be greater than the number of articles (ejg); 
to ten) published each month. In order to assy 
continuous operation of the SM and to facilitay 
its make-up, it has been found desirable to maj; 
tain a stock of about thirty-six manuscripts. 

It is not difficult to make up an issue if ma 
articles are in galley proof. An issue is built 
around certain articles that are chosen becaus 
they are timely or because their turn has com 
The other articles are selected from the stockp 
to complete a diversified table of contents. 

The time that elapses from the receipt of 
acceptable manuscript until its galley proof goes 
to the printer as part of the make-up of an iss 
is variable and unpredictable, but the period fro: 
make-up to distribution of the issue by the print; 
is fixed, if all goes well, at three weeks. 

Without reference to time, a manuscript goes 
as follows: The editor receives 
Whi 
he edits it, he may, if necessary, correspond wit! 
the author. When satisfied with the manuscripi 
he sends it to the printer, who returns four copies 
of corrected galley proof and proof of illustra 
tions, if any. One copy of galley proof is read, 
corrected, and approved by the author; another 
by the editor. Corrected and approved copy 
filed for use in make-up. The 
are paged, and dummy is made for illus 
From this material the printe: 


through the mill 
records, accepts, and files the manuscript. 


chosen galley 
proofs 
trated articles. 
prepares and corrects page proof and sends two 
copies to the editor, who reads and corrects the: 


and returns one copy to the printer. The print: 





makes final corrections in the type and prints 
about 14,000 copies of the issue. When it 
mailed on the twenty-fourth of the month, a 
small supply of copies is sent to the office of the 
A.A.A.S., from which one copy is mailed to each 
of the authors of principal articles. 

After publication of an issue its manuscripts 
and all material pertaining to them are held tw: 
months for reference lest any questions shoul 
arise. At the end of that period manuscripts and 
proofs are destroyed, the correspondenee is filed, 


and illustrations are destroyed unless the author 


has requested their return.—F. L. CAMPBELL. 
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THE FALLACY OF THE “LOST YEAR” 


By A. G. KELLER 


EMERITUS PROFESSOR OF THE SCIENCE OF SOCIETY, YALE UNIVERSITY 


PROMINENT among legislative agenda is 


‘‘a national, compulsory, peacetime service 
‘pill for all American youth.’”’ 


In not being 


?? it avoids a chal- 


designated as ‘‘military, 


‘lenge to one American allergy; but it runs 


head-on into another by reason of the ad- 


_ jective ‘‘compulsory’’ which, to not a few, 


& 


envisages the policeman, just as ‘‘military”’ 
has, by tradition, connoted the top-sergeant. 
Perhaps a more formal term, such as ‘‘statu- 
tory,’’? might arouse less instant antagonism. 

The essence of the matter is simple enough: 
the civic duty of national defense legalized 
for all American youth, instead of being left 
to individual conscience; and training for 
the discharge of that duty provided under 
the direction of those responsible for 
national defense. That such training is to 
be ‘*military’’ in its prime objective is in- 
evitable. 

There was a time, as witnessed by the top- 
sergeant tradition, when military training 
was both narrow and harsh. It still is, in a 
number of countries. It is not so here. 
Anyone who has followed the adjustments at 
West Point and the careers of West Point- 
ers, in civil as well as in military life, 
knows full well that the Academy has been 
no ‘‘breaker of spirit’? but a builder and 
strengthener of body, mind, and character. 
There are many of us who, though no longer 
young twenty-eight years ago, entered the 
Army as civilian officers in World War I, 
to obey orders where we were accustomed to 
give them, and to sustain occasional snub- 
bings; and have regarded even our few 
months’ awkward service as a life-asset. 

It is a fact that prolonged service in war- 
time has upset some young men so that they 
have chafed at the comparatively flat and 


unadventurous quality of civil life; but 
that objection is irrelevant to the question 
of a short, not narrowly military, peace- 
time training. I, for one, can discover no 
valid arguments against this requirement of 
national service. If two terrible object les- 
sons within a few years have not taught 
democracies the need of national prepared- 
ness against predacious peoples who openly 
despise us soft, effete, providentially 
designated victims, then we deserve what is 
coming to us—eventually, if not now. As 
for the individual, privileged or unprivi- 
leged, that he will be better off physically is 
not debatable. And there is no idea of 
letting his mind or his character go to seed. 

It is not only that his physical defects are 
going to be detected and rectified, his diet 
balanced, his intoxicants limited, and his 
exercise adapted so that if he has been living 
too high, fast, and soft, or too low, slow, and 
hard, he will be stressed toward some mean 
that is better for him; it is also that his 
mental and moral hygiene will be improved. 
He is going to get some genuine and highly 
practical education. 

He is going to be ‘‘toughened’’ in mental 
and moral fiber. But toughening is by no 
means synonymous with ‘‘brutalizing.’’ 
Nobody in this country wants to emulate the 
spirit of the Hitler Youth curriculum. Quite 
the reverse, for one of our main objectives 
is the banishment of that spirit into limbo 
and its imprisonment there. There will be 
as little instruction in “‘hatred’’ as there is 
in a fencing academy or on a baseball field. 
The governing idea is to impart techniques 
in the use of head, hand, and heart that are 
applicable in social life as a whole, not on 
the battlefield alone. 


as 
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The inclusive mental and moral benefit 
from the kind of training proposed is the in- 
telligent acceptance of discipline—of which 
more presently. Consider the effect on 
morality exerted by assembling youthful 
delinquents and making them behave them- 
selves for a year or so, in the meantime 
opening to their vision careers alternative 
to their antisocial drift—alternative courses, 
of which they have not caught sight at all. 

Evidently this moral-angle slant heads to- 
ward education. It would conduct many of 
the underprivileged and misled, whether or 
not they like it, into the reach of the learn- 
ing—and the unlearning—process. In fact, 
all the approaches to this national service 
issue jead to education as do spokes to a hub; 
so that the hub offers a strategic point for 
viewing the whole wheel. 

It is no accident that ‘‘discipline’’ derives 
from the Latin disciplina, meaning ‘‘learn- 


ing.’’ Edueation is nothing if not dis- 
ciplinary. The School-Teacher of all time 


has been Experience, generally Sad Exper- 
ience; and if experience is not disciplinary, 
nothing is. So, for the rest of this survey, 
we take a position on the aforesaid hub. 

Education, in the abstract, has the reputa- 
tion in America of a miracle-working fetish, 
to which all bow down ‘‘in wonder, love, and 
praise.’” But when one gets near enough to 
the idol to see it in the concrete, not only its 
feet but other items of its structure strike 
him as anything but godlike. Any veteran 
teacher can hark back to hours of shrill, cen- 
sorious buzzing at education, in solo or in 
chorus, in youthful falsetto or in parental 
treble and bass, that seem in retrospect to 
have been as unremitting as cricket-stridula- 
tions of a summer evening. Practically 
every item in any and every educational set- 
up has been damned, at one time or another, 
and not alone with faint praise. Though the 
main tune has been: ‘‘Education, our 
Safety in all Generations,’’ there have not 
been lacking, when it came to the concrete 
program, dissonant variations or qualifica- 
tions. 

The first practical question that confronts 
one who ponders over the alleged ‘‘lost year’’ 
is this: ‘‘Is essential education going to be 
sacrificed by instituting national service?’’ 
If the education that is to be interrupted for 


a year or so is something altogether perfec 
and as such irreplaceable, then it would be 
imbecile to sacrifice even five minutes of j; 
But not even the professional educationalis: 
believes in that perfection except for his owy 
version ; he is, on the contrary, the most im. 
patient and fanatical of reformers, inveigh. 
ing against what is, sneering at it as old and 
shopworn, and proposing radical alterations 
and replacements. He calls loudly for the 
fetish-worship of Education; but inferene, 
from the rites which he prescribes in the en. 
deavor to attain concreteness makes the 
fetish look as multiform as Homer’s Proteus. 
and as shifty—Lo, here! Lo, there! 

The contention here—to be brief and blunt 
—is that a year or so of such education as 
we purvey in schools of various sorts could 
be spared without shattering loss. College 
men whom I have known, with few exceptions 
and from a number of colleges, have repeat- 
edly stated that such and such parts of 
their four years have amounted to a ‘‘total 
loss.””. They have singled out a few courses 
as ‘‘the only ones that taught us anything 
worth while.’’ More frequently they have 
cited their ‘‘dead losses’’ and ‘‘hopeless 
boredoms.’’ Over and over, they have re- 
ferred to their athletic coaches, who ‘‘stood 
for no nonsense,’’ as their best teachers. 
Such expressions are not confined to under- 
graduates. Many an elderly alumnus has 
reaffirmed them, years after, together with 
the hope ‘‘that things are better now.’’ 

Parenthetically, there is the apparently 
contradictory case of, say, the premedical 
collegian who realizes the indispensability 
of all his preparatory courses, but is uneasy 
because he feels that he has not been really 
educated. One engineer, with a similarly 
specialized course, put it this way: ‘‘ Why 
don’t we get something human? We all 
smell of gasoline.’’ And he went on to say 
that there had been enough waste stretches 
in his earlier education that might have been 
planted with what he now missed—in fact, 
that he would be glad to have had his pres- 
ent course extended a year to supply that 
lack. Though such preprofessional cases 
are comparatively few among the millions to 
be called to service, they serve to fill out the 
picture. 

As for the ordinary college course, how 
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‘many graduates could be found who could 
‘not, in retrospect, spare fifteen out of those 
‘sixty or so hours without a sense of irrepar- 
‘able loss? Many a graduate has expressed 
ithe opinion that whatever he had acquired 
‘in college—except for the imponderable ad- 
‘vantage of spending an extra year in its 


‘characteristic ‘‘atmosphere,’’.an advantage 


rather irrelevant to the topic before us— 


could readily have been accumulated in three 
‘years or less. 


College men constitute but a small and 
privileged portion of those eligible for 
national service. Consider now the high- 
school contingent. Some of us found, in 
actual experience, that it was no great 


‘matter, fifty years ago, to skip a year in a 


first-class institution. It took considerable 
anxious effort and vetoed vacations; but we 
have felt no sense of educational loss. It is 
true that we could not have spared the extra 
year that we were skipping ; but even for the 
less hurried student, those four years could 
have been condensed into three without any 
substantial sacrifice, by omissions of the 


' valueless or less valuable, and by better 


teaching. 
It is not impossible, either, that a year 


' might be similarly saved in the grade- 


schools; and I do not mean through the 
adoption of any touted foreign system. It 
has been proclaimed, over and over, that 
English, German, or French pupils are better 
educated than American students two or 
three years older. I have never believed 
that. I once heard an eminent Russian 
scholar, on being congratulated because he 
had learned so much at so tender an age, 
reply: ‘‘But I had no youth! I had no 
youth!’’ And I have pitied every John 
Stuart Mill. The ability to compose Latin 
verse, or to read Gaius in the original, re- 
maining the while pathetically lopsided and 
self-complacent about it, has never struck 
me as asuperiority. I have heard intelligent 
foreigners bewail the narrowness of their 
traditional education and remark that it 
would take a number of first class funerals 
to get rid of it. As one eminent college dean 


used to put it, real education is not a drill- 
hole, very deep, very narrow, and very dark 
down below; it is an excavation, into which 
the light of day can pour. 


THE FALLACY OF THE ‘‘LOST YEAR’’ 87 


There is a lot of fluff in lower-school cur- 
ricula, from the kindergarden up, that has 
been interpolated by exponents of the bright 
idea and ‘‘taught’’ by hypnotized and mud- 
dled teachers. <A full year’s work, or more, 
on infant philosophy and opinion-swapping 
of one kind or another—of ‘‘teaching to 
think’’ where the father to the 
thought—could be cancelled with no loss 
whatever except that of intellectual ragtag 
and bobtail. 

In short, a year or so could be saved al- 
most anywhere along the line, without losing 
anything vital to education; and at the same 
time a wholesome pressure could be exerted 
to make the remaining years amount to more. 
General education would profit. So long as 
any study has a kind of protective-tariff 
wall around it, in the shape of a don’t-touch- 
me tradition, to shield it from competition in 
the open, it will squat where it is. The teach- 
ing of the classics has gone to seed behind 
such wind-breaks, and so has that of modern 
language, in adhering to the same ineffective 
methods. What is the use of ‘‘taking’’ Latin 
or Greek for years on end, if you never learn 
to read it? It is lucky for the modern 
languages that practical utility, demanded 
in a erisis-time, has foreed, largely at the 
instance of the Army and Navy, common 
sense toward the front. For common sense, 
long in abeyance, refuses to credit the 
ancient contention that one can ‘‘appreciate”’ 
what is said or written in a foreign language 
when he doesn’t know what the words mean. 
[ well recall the ecstasies of a certain aesthete 
over a passage in Faust. Being asked to 
translate, he couldn’t. What he had got out 
of the passage was a seductive noise. 

There would be no object in rescuing a 
year, even out of chaos, if there were nothing 
to do with it, or only something worse than 
nothing. Teaching ‘‘brutality’’ would be 
worse than nothing—even worse than the 
most fatuous offerings of any current cur- 
riculum. But brutality is out, as remarked 
heretofore. What is ‘‘in’’? What will 
service-education teach ? 

Assuming that theorists, pedagogical or 
bureaucratic, do not get hold of it, the pro- 
posed service education, whatever its specific 
content, will be practical, and along lines in- 
dicated toward the outset of this survey. 
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Moreover, though one must await any publi- 
cation of schedules, he can be confident that 
two vitally essential desirables will be in- 
culeated, directly or indirectly, in all ecur- 
ricula: Discipline and ‘‘ Democracy.’’ 
Education in this country, by life-ex- 
perience or in schools, has been weakening 
in the element of discipline. All the shout- 
ing has been for liberty and rights, with little 
heard about discipline and duty. The cover- 
ing case of liberty versus discipline cannot 
be presented here; but it can be stated flatly 
that discipline is quite as indispensable to 
individual and civie well-being as is liberty. 

Discipline is not popular, because it means 

restraint and compulsion: to refrain from 
doing what one wants to do, and to do what 
one does not want to do. And real education 
involves both of these unattractive per- 
formances. One may not choose to go as far 
as the Seer of Archey Road, who remarks 
that it makes small difference what a boy 
studies, so long as he doesn’t like it; never- 
theless there is sense behind that apothegm. 
As it is not by sauntering nonchalantly along 
the easy way, or floating with the current, 
that muscular fiber is strengthened, no more 
is character-fiber won by dodging the un- 
pleasant or even the repulsive duty. Obedi- 
ence to duty is a primary lesson in discipline 
—a lesson set by some form of authority. 
To learn it is not demeaning at all, but a dis- 
play of intelligent discretion. 

The proper order in education, especially 
at the outset of schooling in general or in 
particular, is: obedience first, reasoning 
second. That has been the order which the 
race has had to follow if it was to survive. 
It is the order of learning anything. Until 
we have been through the mill we are in- 
competent to judge of it, favorably or other- 
wise. Men have obeyed ‘‘Natural Law’’ 
for ages before they have understood it in 
the least. We have become ‘‘reconciled 
with the Universe’’ because ‘‘we’d better 
be.’’ With all our ‘‘progress,’’ we under- 
stand very little, even yet. Furthermore, 
the more we do understand, the more there 
is to try to understand, so that we have very 
small prospect of full understanding, ever. 
But obedience must go on, irrespective. The 
Way of Things cannot be challenged. 
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How Natural Law works has been jj 
covered by long experience and the necesg;; 
of obedience to it. Men have always beg, 
concerned about how best to identify ap; 
obey it, that it to say, to apprehend, and the, 
to adjust to, life-conditions. That is wh, 
they have been eager to take orders froy 
those who have possessed, or have bee, 
thought to possess, the authority of greate, 
experience: the old hunter, the smith, th 
chief, the medicine-man. Such authoriti« 
were obeyed until, despite all their excyse 
or alibis, they were shown up by sad ey. 
perience. Obedience first; then refusal 0; 
obedience to what did not work—reasoning 
long after. Back always to experience as the 
final test. 

In the epigraph of his Second Jungle Book. 
Kipling wrote: 


































Now these are the Laws of the Jung] 
and many and mighty are they; 

But the head and the hoof of the Law 
and the haunch and the hump is—Obey! 






Some say that we are still in a jungle, and 
they are not referring to those of us who are 
fighting in the tropics. If they are righ 
had better be heeding whatever experience 
the race has had in getting out of the wilder- 
ness. In the matter of emergence from the 
education-muddle, we had better stick t 
‘*first things first.”’ The order that has 
been followed seems often to have prescribed 
the roofing and gargoyle-elaboration of the 
educational structure before the foundation 
has been firmly laid: the last and most frilly 
features first. 

Discipline does not mean slavish obedience. 
It means the acceptance of guidance from 
those who are in a position to know. The 
military establishment has taught discipline 
as no other. It has over-taught a narrow 
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type of it in the past. It is not at all likely like 
to do that now; and if it should run in a lot T 
of duds or dubs, in courses or teachers, they apy 
would be speedily shown up. For our whole livi 
tradition has made us individualistic and for 
averse to militarism. That puts the burden per 
of proof squarely upon this new enterprise. yes 
Nevertheless, we have been suffering for can 
some time, in education as elsewhere, from spi 
liberty degenerating into license; and a abs 








short course in discipline, under such broad- 





































2 dis auge military authorities as we are privi- 
‘eSsity MM ..od to possess, promises to be to us a 
> beep ational asset of the first order. 
Y andi There remains what is perhaps the supreme 
l the Sducational service to be expected from the 
| Why Eyroject before us: its laboratory training in 
Tron #‘Jjemocracy.’’ If there is any one stiffener 
been ‘hat is needed in a society that is being 
Cate Mi varped into a manufactured ‘‘class-con- 
» the MP ciousness,’? it is a mutual understanding 
ities HM }etween those who are being guilefully per- 
Cuses MR naded that they belong apart and not to- 
L ex other. 
of There are really no ‘‘classes,’’ in the Old 
ning P World sense of groups of fixed status, in 
s the MP chis country. Says Susan Ertz in Anger 
the Sky (p. 286): ‘‘Instead of talking 
00k, J about ‘People in different classes’ we ought 
‘to say ‘People of different educations’, which 
s all this class nonsense amounts to.”’ 
This service-training is but another ex- 
- hibition of our national policy of opening 
P equal chances to all, so far as humanly pos- 
ind & sible. It is at any rate a short course with 
are MH nothing in it that is capable of being inter- 
We & preted as formative of ‘‘classes.’’ It is a 
1cé # kind of wholesale publie school, transcend- 
'r- @ ing the local type where the young have long 
he & mingled with their fellows and have arrived 
to at a degree of mutual understanding and 
48 @ friendship on a smaller scale. We make 
-d children go to school, whether they or their 
le parents like it or not; and we think we are 
n doing a good thing, profitable to us all. 
y There is nothing like personal acquain- 
tance to remove class-misunderstandings and 
Z suspicion in general. Conferences around a 
1 table have cleared many an atmosphere; and 





the homelier and more informal the associa- 
tion, even the mere eating together (the 
traditional symbol of brotherhood), the more 
likely are friendly relations to ensue. 

This generalization needs no proof. Is it 
applicable to the association of youths in 
living and working together at the same tasks 
for a year or so during their formative 
period? The only answer is an emphatic 
yes. If there is any course of education that 
can ineuleate and confirm the democratic 
spirit and do away with all this clacking 
about ‘‘classes’’ in the United States, here 
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it is. The ‘‘buddy”’ relation between vet- 
erans may be a little sicklied o’er with senti- 
mentality, but there is something very real 
in the sense of having been imbued, by ser- 
A year’s 

people, 


vice together, with the same spirit. 
association of all kinds of 
side by side under an intelligent discipline, 
itself, and 


young 
is sure to be an education in 
unique, no matter what kind of a curriculum 
is imposed. It would fit a youth for Ameri- 
can citizenship as no amount of isolated book- 
for it would be a genuine 
laboratory course in mutuality. 

Van Doren writes of army life, in Tilda, 
1943, p. 119: 

It is no way to live forever, but there 
wonderful about being churned without warning into 
a crowd, bundled up like a stick with countless others. 


study could; 


is something 


The point is that no cne of them turns out to be a 
stick. A few of them I detest, and plenty of them 
are tiresome; but I wouldn’t change anything if I 


had the power. I wouldn’t authorize any man of 
them to be differs nt. 
if still have to see to it 


1 around 


so that Citizen 86, 


A P b 
After stop having wars, 


if we do, we’ll that every so 
often the population 


I mean, and arbitrarily, 


forcibly, 
$24, 973 


strangers 


gets stirre 


finds himself overnight with a pack of 
from places he never heard of, pitehe d into : 


It gives you faith in the species, in 


n ocean 
of fresh faces. 
case you have lost it, 
it with the few persons chance has decided you were 
This is merely chance on 


or in case you have identified 


going to live with forever. 
a bigger scale, throwing you into the lap of the race. 

Van Doren 
little; but we are going to be plumped into 
‘‘the lap of the race,’’ whether we like it or 
not, more often as time passes; and we had 
better be finding out what it looks like. 

Many an elderly American is convinced 
that he would now be a better citizen, and a 
better man all around, if he had had the ex- 
perience, decades ago, that is to be offered, 
he hopes, to present-day American youth. 
And it is not a very long inference that the 
reflex action of this national service cannot 
but be a blessing to our educational system 
in general, if only by impelling it to take up 
slack and to do a more genuine job. The 
year or so could be spared without much, or 
any, sacrifice of anything but gratuitous 
interpolations that crowd out essentials— 
especially discipline, upon which the pro- 
posed national service would characteristi- 
cally insist. 


may be sentimentalizing a 









THE PROBLEM OF THE AMAZON-—II* 


By F. FERREIRA NETTO 


ASSISTANT GENERAL MANAGER, SERVICE OF AMAZON NAVIGATION AND ADMINISTRATION, PORT OF PARA, BR 


[Translated by W. Andrew Archer] 


THE QUESTIONS 

Economy. <A representation of the com- 
mercial movement of the Amazon in the 
years from 1889 to 1942 by means of a graph 
would show that the curve of volume rose 
until 1912 but afterward fell rather precipi- 
tately and that it has remained stationary 
with the exception of minor variations. 

This curve tells the complete story of Ama- 
zon rubber, its birth, full glory, and final 
decadence. The complete decline of this 
main commodity is now postponed indefi- 
nitely, thanks to the plans for its re-establish- 
ment and to various interceding factors such 
as the gradual increase in national manu- 
facture of rubber goods. It is unnecessary 
to rehearse here the well-understood causes 
of the failure, but the conditions are still the 
same, and urgent remedies are needed to 
prevent a new collapse. Amazon economy 
rests entirely upon this extractive industry, 
and its successful re-establishment would be 
impossible in the face of the dangerous 
consequences of unstable prices for rubber 
products. 

Nowhere in Brazil, or perhaps even in the 
world, is found a region with an economic 
aspect so singular as this, where 80 percent 
of the production is exported and 90 percent 
of the consumption imported. Furthermore 
only 10 percent of the exports is destined for 
the Nation itself, while close to 80 percent 
of the imports originates in other Brazilian 
states. Whether due to the relative isolation 
from the industrial and consuming centers 
of the Nation or to the greater proximity to 
the important foreign markets, the fact re- 
mains that the great consumers of Amazon 
products are found outside of Brazil. Thus, 
not having an important internal market for 
its products, the Amazon economy is sub- 
jected not only to fluctuations arising from 
international crises or stock-market specula- 
tions but also to price fixing by foreign 
cartels, 

* Continued from page 44 of preceding issue. 


Shortly before the outbreak of the presey 
world conflict an animated commercial] move. 
ment was beginning to take shape, undo 
edly motivated by the necessity of certa 
nations to create stockpiles of materia 
against future blockades. It is difficeu|; 
present to foresee how the Amazon econo; 
will orient itself, in view of the events whi 
are unfolding so rapidly. Any measure 
that might be taken now are certain to 
affected by the outcome of the war; but ever 
so it is urgent that some means be found ¢ 
increase the national consumption of Ama- 
zon products and also to improve the method 
of production. Nothing is gained by having 
the largest forest reserve of the world if 1 
real advantage comes out of it. Of wha: 
good are thousands of native rubber tappers 
if their methods of extraction are uneconomi. 
cal? Of what use are these immense, poten- 
tial resources if nothing is done to convert 
them into actual wealth? 

The present exploitation of Nature is abso- 
lutely irrational, and for this reason the 
results have been and will continue to b: 
false and disillusioning. Whoever visits th: 
commercial districts of the larger towns and 
observes the furnishings of the various busi- 
ness houses usually gains the impression that 
everything is only provisional, installed as 
cheaply as possible so that all could be aban- 
doned at any moment without great loss. 
This disinterest for the appearance and com- 
fort in the place of work, where it is neces- 
sary to remain during the greater part of the 
day, is most depressing when one thinks of 
the important financial resources of the heads 
of the concerns. This is one of a series of 
details neglected by the businessmen whose 
ideas have not yet turned to modern methods 
of efficiency and progress. The addiction to 
accepted custom is one of the things most 
responsible for the situation in which the 
Amazon is involved, and it will not change as 
long as purely commercial interests remain 
predominant. 
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Amazon economy will benefit most by 
measures to abolish the primitive barter of 
products extracted from Nature. The ma- 
Pority of the local capitalists will not be 

vasil eonvineed of the benefits to be had by 
investing their money in new industries to 
exploit native raw materials or in modern 
methods of agricultural production. In any 
product originating in the Amazon can be 
F en immense possibilities for a lucrative ex- 
nloitation whether by agricultural or indus- 
‘rial development. Only when this stage of 
dvancement has been reached ean the Ama- 
zon economy be considered secure from the 
tremendous erises which affected it in the 





past. 
- Parallel with the agricultural development 
of native crops, certain foodstuffs should be 
made available in greater abundance by in- 
creasing the buying capacity of the people. 

This should be so regulated as to prevent the 

complications which follow any price in- 

erease for local products and which bring 

unsolvable problems for employers and pub- 

lie officials. 

The business methods of the region, out- 
side the larger towns, are so primitive as to 
be direct barter of merchandise for produce. 
Small traders or hucksters traveling in their 
own boats through the interior do the trading 
either directly or through a third person. 
This sort of exchange is unfavorable for 
organized business because the producer is 
almost always cheated both in the value of 
what he gives and receives, but existing con- 
ditions make it practically impossible to 
defend his interests. 

In some localities the natives already have 
a conception of the advantages of work- 
ing together, which they have learned from 
the traditional putirum, a term applied to 
community fishing or planting activities. 
However, cooperative organizations would be 
handicapped by the lack of means for divid- 
ing the profits and paying for personal ser- 
vices.‘ Another obstacle is the people’s 
latent distrust of government regulations. 
They are afraid to supply any kind of finan- 
cial data, being accustomed to regard the 

13 This may be explained by the fact that the 
people of the forest have little or no money. Their 
commercial transactions are largely conducted by 
barter, as has been indicated above.—W.A.A. 





public administration merely as a system for 
extracting taxes. Production will evolve into 
a cooperative plan only through special, semi- 
compulsive methods backed by adequate 
organization and legislation. 

The taxes imposed by the states and towns 
fall almost entirely upon native production, 
because real estate, outside of the state eapl- 
tals and industry, contributes very little. 
Nearly always a double tax is levied on an 
article shipped from one locality to another: 
a tax upon leaving and another upon enter- 
ing; and in addition a state tax when the 
This 
taxation increases costs but is necessary to 
Unfortu- 


origin, or destination, is a state capital. 
finance municipal governments. 
nately the present regime allows the burden 
of taxation to fall entirely on the producer, 
on the one who feels it most. 


that 1s, 
establishment of a 


Land valuation 
sound industry, with a consequent improve- 
ment in business transactions, will give the 


and 


local governments sufficient means for their 
support, leaving untouched the initial stages 
of production. Reversion of taxes now 
assessed on producers would result in a trade 
revival brought about by increased exports. 

Those abuses of inexperienced laborers by 
exploiters, people who unfortunately receive 
the lion’s share, must be terminated once and 
for all. An end to the sort of business in 
which labor figures merely as a balancing of 
the books would realize a better income for 
the laborer and new investment of capital. 
The new system would not cause financial 
loss in any prior agreement because that 
could be guaranteed until fulfilled. Money 
in itself has no value, and the necessity of 
making it produce will cause a search for 
new investments, perhaps in fields of harder 
work but yielding results that are more 
sound and real for both the country and the 


individual. 


Credit is the basis of economic 
Its absence causes 


Finance. 
prosperity of the people. 
stagnation of all industrial and commercial 
activities. The almost nonexistence of credit 
in the region under discussion contributes to 
the series of factors hindering progress. 

Bank deposits are not large, yet they are 
considerable in comparison to the relatively 
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small importance of the commercial ex- 
changes. However, money is not lacking for 
bank transactions as indicated by the small 
rate of interest paid. Investors have little 
confidence in promoting products liable to 
fluctuate in value or subject to other unpre- 
dictable influences. 

Landholdings cease to be a sufficient guar- 
antee when they reach sizes larger than some 
countries. Nearly all commercial transac- 
tions are based more on personal credit than 
on land ownership. All operations are made 
on short terms and at a rate of interest that 
does not invite investment of large sums of 
money in an industry with delayed returns. 

Only the state can assume the responsi- 
bility of financing the development of this 
region, following a plan whereby the present 
system of exploitation would be slowly re- 
placed by a beneficial one of agriculture. 

_ The Bank of Brazil administers a special- 
ized agreement supported by law to aid agri- 
culture and industry, but apparently the 
scope is not broad enough to apply in this 
region where special legislation should be in 
effect. Fundamental differences of the Ama- 
zon make inapplicable the laws suitable for 
the rest of the Nation. 

The red tape and formalities are so dis- 
couraging that few people succeed in getting 
what they need. The limited number of 
banks, all located in the state capitals, makes 
borrowing difficult for the small farmer who 
lives in remote places and has little time or 
resources to go to them. Thus, a small loan 
must be made through various brokers, who 
absorb most of it in commissions. Conse- 
quently, evidence is completely lacking in the 
interior that the Amazon has had a period of 
great prosperity. Even the state capitals 
benefited very little from this former afflu- 
ence. There was some extravagance, though 
not to the extent that has been claimed, and 
under present-day conditions a recurrence 
would be unlikely. 

Even today trading in the more impor- 
tant products—rubber and Brazil nuts—is 
through commission merchants, known 
locally as aviadores, who sell consignments 
from the proprietors in the interior and 
dispatch goods ordered by the latter. Pro- 
ceeds from sales are used to liquidate in- 


debtedness and commissions preyi 
agreed upon, while any balance remainins 
credited to the proprietor. On a smallo 
scale the proprietor uses the same system } 
accounting with the men who work for hj, 
Naturally such primitive business met}; 
run counter to the general welfare. Progpe 
can come only by raising the buying capaci; 
of the inhabitants to permit a higher stay 
ard of living, instead of a mere subsistey 
level. The absolute dependence of the 
ducer upon the capitalist is displayed iy , 
number of ways, all of them detrimental] {, 
the worker, the producer, the governmen: 
and the general economy. 

As yet the official institution of credit has 
done very little for the extractive industrie: 
and absolutely nothing to introduce agricul. 
tural methods.** In view of the pecu! 
needs of the region, the problem would } 
solved more logically by the distribution . 
essential equipment and consumer good 
than by loans of money. However, such 
matters are more difficult than the mer 
handling of money and books and, conse- 
quently, have no place in a banking orgati- 
zation. 

Progress could be facilitated by coopera. 
tive associations, but unfortunately the 
working people are not amenable to the idea 
Probably they could be taught the advan- 
tages of this economic system through school 
groups, something that has not even been 
attempted. 

There should be no sentimentalism or ul- 
terior interests in conserving outmoded busi- 
ness methods. In this age the individual 
rights, no matter how strong or legitimate, 
should yield to the urgent needs of collective 
rights. A singleness of purpose should be 
maintained to establish a great collective 
organization and a true era of economic pros- 
perity in the Amazon Valley. 

The solution of this matter of financing is 
intimately linked with a'l the other problems. 
Consequently, a joint plan of action must be 
guided carefully by the principles pointed 

14 An exception is the recent agreement between 
the Banco de Credito da Borracha and the Instituto 
Agronédmico do Norte to finance and establish mode! 


plantations of high-yielding and disease-resistant 
strains of rubber trees —W.A.A. 
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lous} Bout in this chapter. The results will be being limited almost exclusively to the larger 
lng ¥ ineffectual unless the various defects are towns and cities crowded by poorly nour- 
mall} eliminated. ished people. The only hope for improve- 
rem jy ment will be better living conditions and 
r hi Health. Many have exaggerated the un-_ education in proper food habits. Naturally 
‘thog ) healthfulness of the Amazon Valley, but the extent of this education will be limited 
er Factually the time of plagues and epidemics _ by the local availability of milk, fruit, meat, 
act i has long since passed. The prophylaxis for and green vegetables, but the increased pro- 
tang ‘ malaria is so well known and easily adminis- duction of these foods will be a task for those 
tens! tered that the disease affects only those who concerned in solving the problem. 
prot "are heedless of elementary precautions. Only a highly successful campaign against 
ing) | These measures are no different from those wundernourishment will reduce the present 
| for) 4 which must be observed in wet lowlands not high infant mortality, which, according to 


official records, is largely the result of mal- 


& 
4 
i 

Ss 


ent so distant from the Capital of the Republic. 


Naturally, in a region where water is the 
predominant element, represented by thou- 
' sands of lakes and marshes of all sizes, mos- 
| quitoes reproduce on an unlimited scale. 
For this reason malaria is the great scourge, 
especially of the poor people. With a low- 
ered vitality they are disinclined to work, 
and, consequently, careless observers unjustly 
accuse them of laziness. 

The problem cannot be solved by destroy- 
ing the innumerable breeding places of the 
anophele mosquito, but it can be approached 
by the radical treatment of the sick and the 
carriers to eliminate the sources of infec- 
tion. Unless science discovers that the dis- 
ease can be transmitted from other animals, 
this will be an effective means of control. 
It does not preclude the employment of 
chemical or physical methods already in use 
in other parts of the world. Also, biological 
methods should be sought through research 
on the natural enemies of the insect. 

In addition to malaria, various other ail- 
ments common to the whole of Brazil con- 
tribute to the debility of the rural popula- 
tions here. All are easily treated and can be 
avoided by simple sanitation and by a slight 
improvement in the standard of living for 
the individual. 

To talk of leprosy as a problem is to ignore 
the great accomplishment of the Federal 
Government and the private organization 
directed by Miss Eunice Weaver in eradi- 
cating this disease from the country. The 
original program is being vigorously carried 
out and should soon attain its end. 

Tuberculosis, another great reaper of lives, 
is more a social than a sanitary problem, 





nutrition. It must be admitted that living 
conditions are more than half responsible 
for the health of the population, and in a 
region where pauperism exists it is surpris- 
ing to find neither a high lethal index for 
certain diseases nor recurring epidemics. 

The inadequate hospital service is a serious 
matter. There exist for this vast territory 
only thirty-five hospitals and casas de saude 
(nursing homes), with a total capacity of 
3,549 beds. 

One of the major factors hindering the 
achievement of any comprehensive sanitation 
program is the sparse population, widely 
dispersed in tiny settlements throughout the 
region. The tremendous amount of money 
needed for an adequate project would far 
exceed the financial ability of the country. 
An example of this can be shown in the costs 
for sanitation operations near Belém; in an 
area of about 2.5 square miles, where the air- 
port and other installations of the SNAPP 
organization’ are located, more than $12,500 
has been spent without complete eradication 
of mosquito larvae. 

The only expedient plan will be the selee- 
tion of special areas for sanitation, but to 
attract settlers these areas must also offer 
some sort of remunerative employment. This 
again illustrates the complete interrelation 
of all aspects of the Amazon problem. 

The magnitude of the problem should not 
weaken our determination even though a life- 
time be needed for an.ultimate solution. The 
errors of the past must be avoided, especially 

15 SNAPP is an abbreviation of the title—Ser- 
vicos de Navegacao da Amaz6énia e de Administracao 
do Porto do Para, 





94 THE SCIENTIFIC MONTHLY 


the selfish attitude of accomplishing no more 
than one’s official duties. There should exist 
a deep conception of the eternity of Brazil. 


Transportation. At first glance it might 
seem to a casual observer that transportation 
in the Amazon did not constitute a problem. 
The impression that all parts of the region 
are readily accessible because of the magnifi- 
cent network of rivers is only partially justi- 
fied. Various facts indicate the complexity 
of the situation. 

To begin with, the rivers constitute, so to 
speak, merely the main roads, but there are 
no lateral branches to transport products 
from the zones spreading out from both mar- 
Such transportation cannot be accom- 
plished economically because a capricious 
Nature has given an arbitrary orientation to 
all navigable tributaries such as creeks and 
draws.’® Only man will be able to bring 
about the necessary changes, but the con- 
struction of land highways will prove very 
difficult. 

The question of fuel is most important. 
Coal is too costly because there are no nearby 
mines, and so wood must be used instead. 
But this fuel presents a number of disad- 
vantages. The supply is undependable be- 
eause 60 years of woodeutting along the 
margins of the rivers has resulted in a 
scarcity of trees to fell. The lack of replant- 
ing has left only a skimpy second growth to 
feed the furnaces of the steamers for a 
greater part of their routes. Transportation 
costs are increased by the frequent stops to 
take on fuel and by the reduced cargo space. 
Wood has inferior combustion qualities and 
furthermore is usually water-soaked from the 
lack of shelters in the supply ports. Wood- 
cutters are prone to abandon their hard work 
and take up more lucrative occupations 
whenever there is a price increase for native 
products. Because of this the crews and pas- 
sengers of boats have at. times been obliged 
to eut enough wood to proceed on their jour- 
ney. The recent increase in rubber prices 
will make the situation even worse. 

Another factor contributing to the irregu- 


gins. 


16In the original text there appears the word 
‘tigarapé,’’ an Indian word meaning literally 
‘*eanoe road’’—W.A.A. 


larity of the transportation schedule is ; 
dispersion of small settlements along 
rivers, some even in the headwaters whey 
the depth of water is slight during a go9\ 
part of the year. The Territory of Acre, 0 
of the three administrative divisions o} 
Amazon, suffers most from inadequate trans 
portation during the dry season. Thy 
cargo and passengers bound for this revi 
are subjected to tedious delays and reship. 
ping, which are reflected in greatly rais 
eosts of all goods consumed there and 
ruinous economic effects. 

Whoever takes the trouble to read th 
manifest of a ship in transit will be surprised 
at the great number of ports of visit, for 
many of which only a single parcel is deliy- 
ered. To know that a ship may lose as much 
as three hours in delivering this packag: 
better explains what navigation on the Ama- 
zon is really like. 

All this indicates the importance of more 
accessible populated centers and the ade- 
quate development of agricultural wealth. 
The unstable production of the past has dis- 
couraged measures that might have been 
taken to improve the situation. Conditions 
will not change until a uniform and depend- 
able volume of cargo can be assured. 

The number of ships in traffic has bee 
decreased in the past 20 years by 140 vessels 
of varied tonnage. Nearly 80 were lost in 
accidents, and the remainder were sold to 
other parts of Brazil or to foreign countries. 
The need for these ships is most acute at the 
present time. 

However, the situation is being improved 
somewhat by the activities of the SNAPP 
organization, recently created by the Federal 
Government to take over the duties of the 
English companies which operated in the 
region during the last rubber boom. The 
law was designed to protect the Amazon Val- 
ley by conserving the profits accruing from 
transportation of its products. The policy 
is well expressed by giving the new organi- 
zation wide authority in applying all reve- 
nues for the benefit of the Amazon proper. 

This arrangement has produced some notable 
results in spite of the mounting difficulties 
in securing essential foreign materials now 
controlled by international agreements. An 
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i zilian workmen. 

' All the ships in actual use are old, and 
' their constant repair is a perennial expense 
i which has to be deducted from the small 
No satisfactory navigation service 
ean be maintained under these conditions 


example has been the construction of one 
chin of a badly needed type, using native 


materials in so far as possible and only Bra- 


profits. 


without an appreciable deficit. The dis- 


F tances to be traversed are enormous, and 


) practically all the provisions to be consumed 


during the voyage have to be stocked in the 
base port. A sudden accident can lay up a 
ship for many days until repair materials 
ean be brought from some city along the 
route. 

The ship is the only link between civiliza- 
tion and the Amazon jungle, and the cities 
and towns are as isolated as islands in the 
middle of the ocean. 

Only three short railways are found in the 
Amazon region. All are situated at the mar- 
eins of the Valley as follows: 

Madeira—Mamoré (235 miles), connecting 
Porto Velho on the Madeira River with the 
Guajara Mirim on the Mamoré. This serves 
Bolivia better than it does our country. The 
construction work was a veritable epic, and 
hundreds of crosses along the way mark the 
struggle of man against Nature. 

Braganca (186 miles), which 
Belém with the town of the same name al- 
most at the edge of the Atlantic. The ele- 
vated, dry lands along the line are suitable 
for cereals, but production has been insuffi- 
cient to bring any improvement of the rail- 
road, which needs to renew its now quite 
dilapidated rolling stock. 

Tocantins (56 miles), which was planned 
to avoid the dangerous navigation of the 
Tocantins River. In spite of an immense 
quantity of abandoned material, the con- 
struction of this railway has been paralyzed 
for more than 20 years. The reasons are not 
yet well understood, but they would seem to 
be the same as those which prevent the open- 
ing of a highway in the same region. 

Attempts already initiated for a road 
across the Tocantins Valley have been sys- 
tematically defeated, apparently by ulterior 
interests of proprietors of large landhold- 


connects 
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ings. They fear the loss of profits derived 
from their monopoly, which binds the people 
to the present barter system. To bring prog- 
ress to the Amazon will require grim deter- 
mination beeause man’s obstructiveness is 
often greater than Nature’s. 

The development of highways is almost 
nothing, there being less than a thousand 
miles. The roads are constructed of earth 
with no top dressing, and during the rainy 
season they are practically impassable except 
through constant repairing, which is usually 
neglected. 

River transportation is inseparably united 
with the future of the Amazon; it cannot be 
otherwise. In fact, some viewpoints are so 
deepseated as to consider this to be the only 
problem of the Valley. A careful study will 
show this to be not entirely true; 
constitutes a problem only because it has 


been made so by other phases of the Amazon 


navigation 


question, 

The need for a better fuel causes most con- 
eern at present. Perhaps the petroleum in 
the Amazon Basin, unfortunately not yet 
found in Brazilian territory, will eventually 
solve this difficulty. The Amazon is the only 
outlet for the immense deposit discovered 
along the banks of the Pachitea, a tributary 
of the Ucayali River in Peru, but the oil will 
be used primarly to benefit the region where 
it is located. To bring this oil to Brazil will 
present great difficulties, not only those of 
Nature but also those brought about by the 
world oil trust. 

Establishing permanent trading posts to 
reduce the infinite number of stops for the 
ships would save time and fuel wasted in the 
present erratic routes. 

The renovation of the fleet, impossible at 
present, must be done in the not very distant 
future, because the great majority of the 
ships have reached the limit of usefulness. 
Certainly the future iron industry of the 
Nation will produce the material necessary 
for the complete reconstruction of the fleet, 
thus permitting the return of the golden age 
when of the 303 ships registered in Brazil, 
220 were plying the waters of the Amazon. 
This past magnificence must return to the 
Amazon, but only an economic stability can 
make it permanent. 
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Communications. Establishing a chain of 
rapid communications connecting all the 
scattered towns is most vital for the economic 
and social structure of the Nation and should 
merit serious consideration on the part of 
administrators of public affairs. Intercom- 
munication is fairly well developed in the 
southern and central parts of Brazil but is 
still quite deficient in the Amazon. 

This is especially true of the telegraphic 
systems. <A cable line is limited to the main 
towns along the river proper, while radio- 
telegraphy serves only a few cities. A land 
line is maintained with great difficulty due 
to frequent breaks in the wires caused by 
falling trees. 

The situation can be improved only by a 
wider use of radiotelegraphy, and a good 
step in this direction has been the installa- 
tion of stations on all the SNAPP ships. 
However, this service is somewhat inadequate 
because the ships are constantly on the move. 
A much better plan would be the gradual 
installations of stations in all sizable towns. 

The use of home radios, of course, presents 
great advantages, but this must wait until a 
later period when the people will be prosper- 
ous enough to buy the receiving sets. 

Postal communications increased im- 
mensely with the introduction of air routes, 
but only the more important cities have been 
helped, the smaller places still remaining iso- 
lated, many of them having no contact with 
the outer world for long periods. Boat mail 
can no longer be considered adequate in this 
hurried world where minutes are worth 
money. 

In the event that the commercial air lines 
were found to be incapable of supporting 
themselves, then the military air service 
could be called upon for aid. Landing fields 
are still too few to permit any great exten- 
sion of lines, but the larger towns could be 
lawfully obliged to clear land and prepare 
suitable runways. 

Any program of development for the Val- 
ley must depend essentially upon rapid com- 
munications to coordinate the various aspects 
of labor, sanitation, and settlement of people 
in the new towns to be created. 

The Amazon is extremely isolated from the 
rest of Brazil; aside from the telegraph it 


ean be reached only by boat or by airplay 
Whatever enterprise is undertaken to ey 
this situation will render great benefits, , 
to mention military advantages. 

In this hurried age when the world cay | 
encircled in a few days it becomes imperatiy 
that swifter and more efficient systems 
communication be brought to the Amazon 
to the people who have had so little and w} 
until recently, have been so scorned. 


Social relief. Among the functions of ¢} 
modern state social relief stands out mos 
prominently because it is dedicated direct): 
to the individual or family. This new tern 
now widely known, signifies one of the most 
noble tasks to which a public or privat 
organization can devote itself. Social sery 
is expressed by various means and forms i 
the larger cities of Brazil but practically 
does not exist in the Amazon. Aside from 
the small religious organizations, limited 
scope because of their scanty resources 
nothing else is found which can be calle 
social relief. The absence of great fortunes, 
the disinterest of man for his less favored 
brother, and the insignificant revenues ( 
civic governments are the prime causes 0! 
this situation. 

A great impetus in the general work oi 
sanitation and education would come in the 
creation of a mobile corps of social workers, 
preferably constituted of women who could 
be recruited easily and rapidly. This organi- 
zation, perhaps having a semimilitary form, 
would have as its work the dissemination of 
general instructions on hygiene, prenatal and 
postnatal care, home planning, and _ the 
assembling of family records for a better 
understanding of living conditions. 

In addition, a multitude of small but indis- 
pensable services could be performed in help- 
ing the individual to feel less crushed by the 
immensity of the jungle and to have a desire 
to improve his way of living. The inhabi- 
tant of the Valley, for reasons already 
known, is indolent and listless. He leads an 
almost vegetative existence, when instead he 
might have, if not for himself at least for his 
children, comfortable surroundings and pros- 
perity from the vast riches which Nature has 
placed at his disposal. 
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For this and other reasons, it is imperative 
that the rights of the working man be pro- 
tected so that he will not be subject to the 
exploitation so frequently practiced by those 
who are not ashamed to take advantage of a 
faulty legislation to accumulate riches at the 
cost of misery among their fellowmen. Eco- 
nomic wealth and continuous welfare service 
ean be expected only from well-organized 
labor, truly oriented along technical and 
social phases. It is precisely in the Amazon 


that man, because of his isolation, receives 


least benefit from the existing social laws. 
The New State designed these laws to protect 
the worker, to keep him from being used as 
a mere tool, which is thrown aside once it 
becomes old or useless. Provisions which are 
beneficial in other parts of Brazil are not 
necessarily applicable here because different 
conditions need different legislation. <A 
statute should be established immediately to 
regulate the relations between capital and 
labor in the Amazon and to bring better en- 
foreement of the law for the protection of 
the working class. 

Lowering infant mortality, sending chil- 
dren to school, keeping workmen out of the 
tavern, stimulating the organization of the 
family in legal molds, and teaching patriot- 
ism are other tasks which can be performed 
by the social service to bring real benefit to 
the abandoned people in the greater part of 
the Amazon. For the success of the program 
there are necessary the special gifts of abne- 
gation and devotion, found only in women. 
Doubtless many of them are merely waiting 
for an opportunity to serve their country. 

A Protestant missionary organization, 
fully understanding what is most practical 
for propagation of its ideas in this region, 
has adopted these methods in part. Using 
appropriate boats, the missionaries go in 
search of future converts, traveling the 
swamps and streams to carry spiritual com- 
fort, medicines, and instruction. The results 
have been magnificent, and only scanty 
finances limit these activities so worthy of 
applause and imitation. 

In this critical moment in the history of 
humanity, when a universal catastrophe 
threatens to subvert the foundations of soci- 
ety, there is great uncertainty for the future. 


Living conditions become more acute day by 
day. Now would be the time to encourage 
and befriend the unfortunate and destitute 
to help them resist the avalanche and to con- 
struct a smiling future within a great Brazil. 


THE SOLUTION 


Unity. Since, properly speaking, there are 
not several Amazon problems but rather a 
single one, likewise one general solution is 
possible and not individual ones. All the 
phases of the question are so closely inter- 
related that only one plan of action, directed 
by a single organization, will be likely to 
succeed, 

Any specialist, facing the problem inde- 
pendently, is liable to make narrow interpre- 
tations which disregard other aspects of the 
subject; consequently, his conclusions will 
be unsound and of no value in solving the 
problem. Of course, each facet of the great 
general problem should be studied by special- 
ists, but only a peculiar supervising organi- 
zation of wide vision and autonomy could 
determine the proportion of work which fits 
each of these elements. The different opera- 
tions must be so articulated as to transform 
the present insecurity into a completely 
stable condition. 

Apparently, then, the best organization 
would be so integrated as to allow solution of 
individual questions by subordinate though 
independent offices; but with all conclusive 
data channelling through the supervisory 
board for final interpretation and applica- 
tion. In this way the programs of the sepa- 
rate units could be welded into a plan of 
unified action to attack the peculiar problem 
of the Amazon with all its interdependent 
and correlated phases. 

Nothing is to be gained by a sanitation 
program in a region which can have no 
towns, and much less by directing a migra- 
tory current to a place that is not healthful. 
To arrange transportation for a zone which 
produces nothing is equal to increasing pro- 
duction in an area that has no transpor- 
tation. 

These remarks should not be interpreted as 
destructive criticism against the efforts now 
being made. The authorities in charge ap- 
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parently have a widely constructive view- 
point and are fired with determination to 
bring forth impressive and permanent re- 
sults, but without a strict and essential co- 
ordination the efforts will be fated to com- 
plete failure in so far as the rebirth of the 
Amazon is concerned. There can be seen a 
considerable dispersion of forces in the exist- 
ing multiplicity of administrations, organi- 
zations, services, and plans, when better 
advantage would come by directing all into 
one united action. 

In this period of enormous sacrifices we 
are in no position to continue and much less 
increase unprofitable expenditures; every 
cent invested by the public treasury must be 
transformed into something useful to the 
general welfare. 

An efficient administrative service for the 
Amazon absolutely cannot be located outside 
of the region. Furthermore, it is something 
which only the Federal Government can 
undertake. Uniformity of legislation can be 
imposed by means of a special statute to 
regulate fiscal or administrative activities 
which might interfere with the development 
of the organized plan. 

A decisive moment has arrived in our eco- 
nomie history, and never before has so much 
been spoken or written, true or false, about 
the Amazon in relation to this subject. The 
entire region, faced toward the future, with 
its eyes on the Chief of the Nation, awaits 
anxiously and confidently for the fulfillment 
of the promises which have been made. 


Technique. In choosing plans of attack a 
knowledge of the subject is essential, but in 
final analysis the method of applying the 
plan will count most. Nothing is gained by 
arguing that this or another plan is the bet- 
ter way of solving a particular case, because 
there yet remains the task of translating the 
plan into action to achieve the desired result. 
Since the Amazon differs in all aspects from 
the rest of Brazil, it is logical that the courses 
of action to be adopted shall have to be differ- 
ent also. 

These methods would constitute what 
might be called a special Amazon technique 
and are not to be understood by making a 
rapid trip through the region or by reading 


a few books written by people who likewis 
paid brief calls. All the factors outlined jy 
the first part of this work must be consid. 
ered, and all the causes of the complex ques. 
tions must be understood perfectly. Prom); 
action must be taken to correct mistakes and 
failures apt to interfere with the progran 
no matter how perfectly conceived. The 
powerful interests involved within the intri. 
cate economic mechanism will cause conflicts. 
but the frequency of such clashes depends 
upon the steps taken to anticipate them. 

Immediate results should not be expected, 
because they will not materialize. The man 
chosen to direct the program should be inher. 
ently patient. The seed is planted only after 
the soil has been prepared, and the final har- 
vest depends upon the care given to the dif. 
ferent stages of growth. 

The foregoing explanations should indi- 
cate the futility of any composite plan that 
attempted to cope with this vast territory as 
a whole. Knowing the diverse questions, and 
the agency specially qualified to solve these 
questions being established, the next step 
would be to select a limited number of zones 
for the initial trials. The results from these 
experimental areas would furnish sufficient 
experience and data to extend the operations 
progressively to other parts of the Valley. 

The selection of the test areas should not 
be influenced by politics. The best criteria 
would be guided by the following: 

1. To be easily accessible for year-round 

navigation. 

2. To have a reasonable density of popu- 

lation. 

To have abundant natural resources. 
Not to be subjected to periodical flood. 
ing. 

Not to be inhabited by savage Indians. 
To be centrally located in the geo- 
graphical divisions of the Valley. 

Once the zones are established, attention 
should be given to the primary objectives 
with due thought for immediate consequences 
and alternatives in order to deal promptly 
with any emergency that might arise. 

The experimental plantings in the Ford 
concession on the Tapajés River, even though 
confined to the single specialized crop ot 
rubber, can serve for observations of methods 
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P already tried. The mistakes made there can 
be avoided in the future ; they caused the loss 
of millions of dollars and much precious 
‘time, neither of which can be afforded by us. 

The experience and observations of the 
native are not to be scorned but should be 


‘ earefully examined to eliminate useless or 


harmful details. 

After the first objectives, the subsequent 
ones should have time limits set for their 
completion, which will be realized in propor- 
tion to the degree of efficiency attained. 

One of the principal conditions for success 
ealls for an organization with perfectly 
harmonized functions, where every member 
ecomprehends thoroughly the desired ends in 
order to proceed intelligently and not as a 
mere machine. 

To advance some services ahead of others 
might result in a useless loss of time and 
money. Thus, laborers should not be sent to 
places where the supply of provisions and 
tools is uncertain because of transportation. 
It is important that a regular supply of ma- 
terials be previously assured because local 
resources ere practically useless without some 
means of providing their movement from 
place to place. Suitable boats are not easily 
constructed at present, and consequently, 
until this deficiency is remedied, all trans- 
portation will have to be adjusted to the 
capacity of available craft. 

Few, or perhaps none, of the enterprises 
already achieved in the world can serve as 
a model for the one now being envisaged and 
discussed ; consequently, the lines of action 
should not be based on hard-and-fast rules. 
Progress should be made from simple, easily 
executed measures to more complex ones, 
avoiding the failures so frequently caused by 
unnecessary complications arising from an 
inadequate understanding of a situation. 
Evidently, then, one detail of the technique 
to be used indicates a guidance more by com- 
mon sense than by dogmatic procedures, 
which are not applicable for a region still in 
the infaney of civilization. All the rest can 
be condensed into two simple words: work 
and honesty. 


Determination. In overcoming a difficulty 


nothing is more important than a firm deter- 
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mination to master it. This determination 
is innate in the individual or else he acquires 
it from the interest taken in the problem to 
be solved. Thus, an important point for the 
suecess of any proposal for the renascence 
of the Amazon will be found in the choice of 
the men to direct the program, 

When yellow fever threatened to invade 
the Amazon, in a form that would have wiped 
out all human life, the one man who knew 
what to do was Oswaldo Cruz. 
fronted by the task of extraordinary magni- 
tude, but he accomplished it perfectly. 

But for the indomitable energy of Pereira 
Passos perhaps the Brazilian capital would 
not now have its monumental appearance of 
which all proud. The 
country’s history contains names of many 
illustrious patriots who were able to complete 
the missions given them, despite all the diffi- 
culties encountered. Men of this calibre 
should be assigned to carry out the plans for 
the revival of the Amazon, because it will be 
the work of a giant and a task sufficient to 
require a lifetime. 

It would be a shame to lose more precious 
time in the present situation by having an 
incompetent leader, whether by indecision, 
indolence, dispersion of activity, or above all 
by disinterest in the subject, either from 
ineptitude or ulterior motives. 

Many individuals still hope to continue 
the status quo, some for fear of losing a 


He was con- 


Brazilians are so 


source of easy riches, others believing that 
any change might prejudice organizations 
already established. It is here that the met- 
tle of the leader will be demonstrated in his 
ability to deal with the criticism and resis- 
tance certain to break loose when the first 
measure in favor of the general welfare runs 
counter to private interests. 

Certainly no one could exercise such great 
powers without complete support from the 
Leader of our country. Likewise it is true 
that the one chosen should be deserving of 
the trust placed in him, directing into a 
single channel all his creative and construc- 
tive ability, without hindrance from matters 
of secondary importance, keeping ever in 
view the supreme goal to be reached—The 
Good of Country and the Aggrandizement of 
Brazil. 
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TO A REALM UNREAL 


I wonder as I gaze at lowering sky, 

Elusive mask to curvature of space, 

Wherein dimensions lie, three straight and time, 
What spirit guides the cosmic realm and why. 


I linger on and let my dream thoughts ride 

The ether waves that penetrate their course 

Unto dimensions’ end, then forced to bend, 

Righted by the guiding hand of Heaven, 

There come whisperings that tell of unknown worlds. 


In dreams I build a scaffold to the sky, 

I climb its outer dome and listen to 

The music of the spheres as they go by; 

I tread the golden cupola and try 

To put to test my childhood’s sense of Heaven. 


Reverberating clash then spills my vision, 


Realities my reveries dispel, 


Space-time, unreal, is but a fashioned frame, 
Unmeasured rounds of Heaven, bounds of Hell. 


DEPARTMENT OF PHYSICS, 
UNIVERSITY OF COLORADO. 


—W. B. PIETENPOL 
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-p of the greatest causes for friction be- 
n the United States and Argentina arises 
, our refusal to lift restrictions on the im- 
of Argentine beef. The main reason 
n by American cattlemen is that Argen- 
eattle are affected by foot-and-mouth 
ty ) disease, a highly contagious disease whose 
S effects are greatly feared in the United 
' States. Argentine cattlemen say the real 
reason for American restrictions is the fact 
that American beef producers fear competi- 
tion from Argentine beef on the American 
market, and to avoid this competition they 
hide behind aftosa (Spanish for foot-and- 
mouth disease) merely as an excuse for ex- 
eluding Argentine meat. The writer will 
examine the merits of the two view points on 
the following pages. 








Foot-and-Mouth Disease. Foot-and-mouth 
disease, endemic in Argentina, is one of the 
most widely spread diseases attacking cloven- 
footed animals. The United States Depart- 
ment of Agriculture lists the following 
countries in which the disease exists: 

Albania, Arabia, Argentina, Belgium, Bolivia, 
Brazil, Bulgaria, Burma, Ceylon, Chile, China, 
Chosen, Czechoslovakia, Denmark, Ecuador, Feder- 
ated Malay States, Finland, France, Germany, Great 
Britain, Greece, Hungary, India, Indochina, Iran 

Persia), Iraq, Ireland, Italy, Luxembourg, Nether- 
lands, Northern Ireland, Norway, Palestine, Para- 
guay, Peru, Philippine Islands, Poland, Portugal, 
Rumania, Spain, Straits Settlements, Sweden, Swit 
zerland, Syria, Thailand (Siam), Turkey, Union of 
Soviet Socialist Republics (Russia), Uruguay, Yugo 
slavia, all countries on the continent of Africa other 
than the Union of South Africa, ... (Bureau of 
Animal Industry Order 373, October 26, 1940.) 

i Foot-and-mouth disease is characterized by 
} aneruption of blisters or vesicles (Fig. 1) on 
' the mucous membrane of the tongue or tis- 
sues of the mouth, on the skin between and 
above the toes of the feet (Fig. 2), and on the 
teats and udder (Fig. 3). As a rule vesicles 
/ rupture within a day leaving a raw, red sur- 
face. Excessive salivation occurs in cattle. 
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UNITED STATES RESTRICTIONS ON 
ARGENTINE BEEF 


By EARL B. SHAW 
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FIG. 1. INFECTED TONGUE! 


FROM A COW WITH BAD CASE OF FOOT-AND-MOUTH 


DISEASE. THE DARK AREAS ARI VESICLES. THI 
ONE ON THE LEFT WITH FLAP IS FRESHLY BROKE?D 


Lesions heal rather rapidly, but in some in- 
stances those of the feet may give rise to 


serious secondary bacterial infections. Be 


1 Figures 1-3 are published »V courtesy of the 
Bureau of Animal Industry, U. 8S. Department of 
Agriculture; figures 4-8, by courtesy of Ministerio 
de Agricultura de Nacion, Direecion de Propaganda 
y Publicaciones, Argentina. 
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FIG. 2. 
THE ULCERATION OF THE TISSUE BETWEEN THE TOES 
MAY EXTEND TO THE LIGAMENTS OF THE FETLOCK 
OR PRODUCE DISEASE OF THE JOINT OR OF THE BONE. 


FOOT LESIONS 


fore and for a short time after appearance 
of lesions a striking rise of temperature oc- 
curs, and during the attack animals lose con- 
siderable flesh. When cows contract the 
disease, a severe reduction of milk flow re- 
sults, and cases of abortion are numerous 
among pregnant animals. 

Mortality is usually hght, often not more 
than 3 percent of the herd. Once in a while, 
however, losses may reach 30 to 50 percent as 
they did in certain European herds during 
severe attacks between 1918 and 1921. If 
the animal recovers, a time lapse of from ten 
to twenty days is the rule in mild eases, but 
the disease may linger from three months to 
a vear in malignant form. 

Financial losses from the disease may run 
into millions of dollars. In Germany during 
the attacks of 1920 and 1921 estimated dam- 
age was approximately $119,000,000. This 
does not include expense resulting from dis- 
ruption of business caused by quarantine re- 
In Switzerland losses during the 
same years reached $70,000,000. 
figures may carry fuller significance if it is 
noted that the number of susceptible animals 
in the republic at that time was only one- 
fiftieth the number in the United States; and 


strictions. 
Swiss 


that the area of Switzerland is less t 
half that of the state of Maine. 1 
severe outbreak in the United States 
of 1914. It cost about $9,000,000 to . 
the disease by slaughtering 172,000 ; 
77,000 cattle, 85,000 swine, 10,000 s!} 
goats, and 9 deer. Other less cos} 
breaks in the United States have occ 
1870, 1880, 1884, 1902, 1908, 1924 
and 1929. 


The first epidemtrs in the United Sta 
were introduced by imported animals affees, 


by the disease, but later infections wi 


ried by some such means as hay, straw, }); 


ters, ropes, hides, hair, wool, or ear! 


The 1929 occurrence in California was trac 


to garbage from a trading steamship d 
at San Pedro. 
meat in a South American port. 

The infective agent is a filterable 
present in the fluid and coverings o! 


vesicles, in saliva, milk, urine, or other sec 


tions and in bone, meat, or blood of th 
fected animal. 
die rapidly. 

to show that in one instance the infect 


The virus does not a 


agent persisted in a field for 345 days; vet 


FIG. 3. BLISTERS ON THE TEATS. 
IN CASES OF SERIOUS AFFECTION OF THE UDDER, 
PASSAGES MAY BE CLOSED, RESULTING IN A | 
UDDER; AND TOXIC POISONING MAY ARISE FROM 





The ship had taken on fre 








Definite evidence is availa) 
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HERD OF FAT CATTLE ON 


SHORTHORN STRAIN, 


FIG. 4. 


THESE ANIMALS SHOW A 


OF 


MOST 


temperature of 140° F. (60° C.) will destroy 
the virus in from 5 to 30 minutes. In 1942, 
after many British epidemics had been traced 
to feeding unboiled swill to swine, a law was 
enacted declaring the feeding of unboiled 
swill or allowing animals access to raw bones 
or unwashed meat wrappers a statutory of- 
fense., 

[It is upon the question of length of life of 
the virus in frozen and chilled meat that dif- 
ference of opinion exists. Felix J. Weil in 
his recent book Argentine Riddle states: 


British Foot-and-Mouth Disease Research Com 
mittee established that the 
alive over 42 days in the blood of frozen careasses 
nor over 76 days in the Consequently, a 
quarantine of 21 days for imported boneless meat, 
added to the 22 or more days it takes to bring a 
shipment from Buenos Aires to New York, should 


be more than sufficient precaution. 


virus does not remain 


bones. 


Mr. Weil does not tell the entire story. 
The Second Progress Report of the British 
Research Committee shows that virus re- 
mained alive in bone marrow up to 87 days, 
in kidney 83 days, and in guinea-pig pads 
102 days. Other work reported by the Com- 
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PASTURE IN THE ARGENTINE PAMPA 


4 BREED ACCOUNTING FOR MANY ARGENTINE CATTLE. 


demon- 
for 


Report ) 
») } 


mittee (Fourth Progress 
strated survival of the virus at 
82 days in tongue, 99 days in liver, 96 days in 


kidney, 107 days in bone marrow, and 145 


days in tendon. Continuance of the work 
with larger numbers of animals slaughtered 
etive stage of the disease and more 


feeding experi 


in the int 


humerous inoculation and 
ments may show longer periods of survival 
it is evident 


From the above statements 


that foot-and-mouth disease research 
tive. 
the disease, experiments are not conducted 
within the United States. Experimental 
work by the U.S. Department of Agriculture 
by ar 


is ac 


Owing to the great infectiousness of 


has been done in foreign countries 
rangement with their veterinary and other 
public officials. have al 
ready been discovered, and some of them are 
said to be highly suecessful. No doubt, in 
time, vaccines will be found which may prove 


as great a boon to the world beef industry as 


Various vaccines 


present-day hog cholera vaccines and serums 
are to the swine industry. In spite of re- 
however, 


the life 


more evidence 


the 


search progress, 


needed on of virus in 


seems 
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boned, frozen, and chilled beef before ship- 
ments from infected areas may be admitted 
safelv into the United States. 


Argen- 
tine cattlemen would probably object but 
meat coming 
from those parts of their country where foot- 
But they do 
object strenuously to a blanket sanitary bar- 
Prior to 1930 
the restrictive sanitary measures against im- 


Noninfected Areas of Argentina. 
little to quarantine against 
and-mouth disease is endemic. 
rier against the whole nation. 


portation of chilled and frozen meats from 
countries affected by the disease applied only 
to regions within such countries where in- 
fection was known to exist. With the com- 
ing of the Smoot-Hawley tariff act, however, 
embargoes were applied to every part of a 
country in which infection exists or which 
has been exposed to infection, even though 
well-defined areas of the country are known 
never to have been affected with or exposed 
to foot-and-mouth or any other objectionable 


disease. 
Lat { 
oh 
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In a letter to Senator Key Pittma 
man of the Senate Foreign Relati: ( 
mittee in August 1935, ex-Secretary 0) Ss 
Mr. Cordell Hull, had the followin 


concerning’ infected re@lons and eoul 


A serious barrier to international trad 
in sanitary measures which restrict trade 1 
is necessary to accomplish the purposes 
they are imposed. For example, on Jan. 
the United Kingdom placed an embargo O 
hay, straw, and alfalfa meal imported from 
The reason given for the embargo was an 
of foot-and-mouth then 
Protests were made and following 
termination of the fact that the disease 
to California, the embargo on products of 


disease prevalent 
fornia. 


Was 


was lifted in February of that year. On 
1932, because of an outbreak of foot-ar 
disease in California, an order was issued 


United Kingdom importation 
ruminants, swine, hay and straw from any 

the United States. On May 21, it having | 
that the local to Calif 
an amending order was issued limiting the | 
tion to products originating in California. In { 
meantime, however, the application of the pro! 

to the whole of the United States had acted t 
detriment of the non-infected districts. I cit 


prohibit ing 


covered outbreak was 






CARCASSES COOLING IN AN ARGENTINE PACKING PLANT 
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FIG. 6. 


; MOST CATTLE ARE FATTENED BY PASTURING ON ALFALFA 


examples to show the harmful effects of embargoing 
products of a whole country when only a part of 
that country is subject to infectious or contagious 
difficult to 
against such practices by foreign countries when we 
ourselves have a section of the Tariff Act which ap 


disease. It is make representations 


pears to foreign countries to be a glaring example of 
such legislation. Our own practice is even less de 
fensible than the examples I have cited, when, as in 
the case of Argentina, the embargo on meat applies 
against a large section of the country which our own 
experts hold to be free from foot-and-mouth disease. 


Article Three of the Sanitary Convention 
of 1935 takes care of the objectionable word 
“‘country’’ in the Smoot-Hawley Tariff Act 
of 1930. ‘‘Country’’ is the word replacing 
“‘region’’ of the previous sanitary enact- 
ments. Article Three reads as follows: 


Each Contracting Party recognizes the right of 
the other party to prohibit the importation of 
animal or plant products originating in or coming 
from territories or zones which the importing 
country considers to be affected with or exposed to 
plant or animal diseases, or insect pests dangerous to 
plant, animal or human life, until it has been proved 
to the satisfaction of the Party exercising such right 
that such territory or zone of the other Party is free 
from such contagion or infestation or exposure to 
contagion or infestation. Neither Contracting Party 
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CUTTING ALFALFA HAY ON THE PAMPA 


FIELDS, A MARKED CONTRAST TO | S. CORN FATTENING. 


may prohibit the importation of animal or plant 


products originating in and coming from territories 


or zones of the other country which the importing 
country finds to be free from animal or plant diseases 
or insect pests or from exposure to such diseases o7 


pests, for the reason that such diseases or pests exist 


try 


in other territories or zones of the other coun 


Ratification of Convention 
Between the United 


signed May 24, 1935, seems advisable. <Ar- 


the Sanitary 
States and Argentina, 
Roose 
velt, while on a visit to Argentina in 1936, 
Senate The Senate 


ventines assert that former President 
promised ratification 
failed to ratify. 
Foot-and-mouth disease is endemic to the 
Pampa, the great meat-producing region of 
Argentina (Figs. 4, 5, 6, 7). However, the 
disease usually occurs in a light form, the rea- 
son being, according to some authorities, that 
the cattle are grazed outside throughout the 
vear. This is possible because of the mild 
climate, characteristic of the east-coast. sub- 
tropical location. Patagonia and Tierra del 
Fuego have been declared free from infection 
officials. These 
produce a large fraction of the sheep (Fig. 8) 
for a 


by Argentine two reevions 


raised in Argentina and also account 
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few cattle. Acceptance of shipments of mut- 
ton and beef from southern Argentina would 
show Argentine livestock men that 
not hiding behind sanitary embargoes to keep 


we are 


out competition. 


Argentine Canned Meat. <As previously 
stated, a temperature of 140° F. applied to 
will the foot-and- 


Meats for canning are 


infected meat destroy 
mouth disease virus. 
heated beyond this temperature, and so it 
follows logically that no danger of infection 
exists from importation of Argentine canned 
meats. On more than one occasion, lobbying 
in United States Congress has defeated the 
purchase of canned meat from Argentina. 
Specifically, Argentines call attention to the 
Senate’s failure to approve the Navy’s pur- 
of a small quantity of Argentine 
canned beef in 1939 despite the fact that 
such canned beef was not produced then in 
the United States and that the Argentine 
product is thought by many, the writer in- 
cluded, to be the best and cheapest in the 
world. 


chase 
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There to be legitimate 
why Argentine canned meats 
enter the United States tariff-free o) 
a reasonable rate if 
The United States 


vain from large shipments in such tra 


seems ho 


sho ] 


tariff seems ad 
consumer would 
it is an established fact that during 1 
times a large percentage of the United $ 
population suffers from an insufficient 
diet, owing in no small degree to th: 
price of American beef. 

An import of but 2 percent of our a 
meat consumption—2 percent 
canned meat and frozen or chilled meat 


made 


Argentine regions known to be free fro) 
fection—would take nearly a quarter of} 
ventina’s present meat export and lay 
basis for significant shipments of Ame! 
eoods in exchange, 


Evolution of Argentine—U. S. 


Over Trade in Beef. Friction over Are 


Fricti 
tine beef is of comparatively recent origi: 
Prior to 1880 little cause for controversy ex 


isted, for until artificial refrigeration became 


FIG. 7. THE GRAND PARADE OF PRIZE WINNING CATTLE 
AN ANNUAL LIVE STOCK SHOW HELD AT PALERMO PARK, BUENOS AIRES. THE GRAND CHAMPION BULL ¢ 
1925, WHICH SOLD FOR MORE THAN $50,000, DIED A FEW MONTHS LATER OF FOOT-AND-MOUTH DISEAS 
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LARGE DROVE OF 
ADAPTED TO THE 


FIG. 8. 


HE MERINO IS BETTER ARID PATAG 


practical, neither country was able to ship 
meat with much profit to European markets. 
The United States was first in making prac- 
tical use of refrigeration, as it was a simpler 
problem to ship beef across the temperate 
latitudes between our Eastern Seaboard and 
Europe than to forward it across tropical 
seas between Argentina and Britain. By 
1900, however, both countries were compe- 
ting for foreign markets. This competition 
did not last long, for growth of population 
in the United States and per capita decline 
in beef production in that country finally 
settled the issue in favor of Argentina. 

Paul O. Nyhus in ‘‘Argentine Pastures 
and the Cattle Grazing Industry’’ (Foreign 
Agriculture, January 1940) gives an inter- 
esting comparison for United States and 
Argentine beef exports. In 1903 United 
States shipments of frozen and chilled beef to 
England reached 298 million pounds. AI- 
though showing a declining tendency these 
exports were fairly well maintained until 
1907; but in 1908 they fell off sharply and 
continued to drop until in 1912 they prae- 
tically disappeared. 


MERINO SHEEP IN ARGENTINE PATAGONIA 


INIAN ENVIRONMENT THAN OTHER BREEDS OF 


Argentine export trade followed an op- 
posite direction. Exports increased from 3 
million pounds in 1895 to 53 million pounds 
in 1900. After that 
rapid: 330 million pounds in 1905; 
1910; 1,071, in 1918; 1,615, in 1924. From 
the high level of the period 1924 to 1927 ex- 
ports declined in 1928 and reached the low 
average of 839 million pounds for the vears 
1933-1935. In 1943 beef shipments totaled 
about 1,202 million pounds. 

During the 1930’s Britain placed Argen- 
Irked by 


date, expansion was 


048, in 


tine beef under quota restrictions. 
Argentina 
for a market. The United 
possibility, but tariff walls and sanitary em- 
bargoes have been far worse than in Britain. 


looked elsew here 


States 


these barriers, 


Was a 


seems clear, 


It 


in view of the highly contagious and danger- 


Conclusions and Trends. 


ous character of foot-and-mouth disease, that 


cattlemen should be extremely 


in keeping the’ dreaded 
Sanitary barriers 


American 
vigilant 
from the United States. 
meat 


infection 


against animals and from regions in- 


fected with the disease should be strictly 
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enforced. On the other hand, it seems 
just as clear that injustice exists when Argen- 
tine livestock raisers in noninfected regions 
are prohibited from selling meat to the 
United States. In the last analysis the real 
basis for present friction over the meat in- 
dustry is geographic. Location of the two 
countries in similar latitudes encourages 
similar production, similar production ac- 
counts for trade rivalry, and trade rivalry 
leads to international friction. 

Some vears hence, if we do not adjust our 
differences over the meat trade in the mean- 
time, Argentine beef surpluses will probably 
cease to cause friction. It is not generally 


Excerpts from 


(THE LAw on Foor 


. the importation into the United States of 
cattle, sheep, or other domestic ruminants or swine 
or of fresh, chilled, or frozen beef, veal, mutton, 
lamb, or pork, from the countries above named [p. 
101] is prohibited. 

No fresh, chilled, or frozen meat or meat product 
derived from wild ruminants or wild swine, originat- 
ing in any country named [p. 101] shall be entered 
into the United States. 

No fresh, chilled, or frozen organs, glands, ex- 
tracts, or secretions derived from domestic rumi- 
nants, or swine, originating in any country named 
[p. 101] shall be entered into the United States 
except for pharmaceutical purposes. 

Any animals, meats, organs, glands, extracts, or 
secretions specified [above] offered for entry and 
refused admission into the United States, shall be 
exported by the consignees thereof within 10 days 
or shall be destroyed in aecordance with the diree- 
tions of the Chief of the Bureau of Animal Industry. 

No cured meat or product [this does not include 
any meat or product in hermetically sealed contain- 
ers which has been sterilized by heat] derived from 
ruminants or swine, originating in any country 
named [p. 101] shall be entered into the United 
States unless the following conditions or require- 
ments shall have been fulfilled: (a) All bones shall 
have been completely removed in the country of 


realized that Argentina consumes 
about three-fourths of her meat pro 
Her consumption in a recent year 

pounds of beef, 17.2 pounds of mutt 
15.2 pounds of pork per capita. Wit 
fourteen million people on a million 
miles, Argentina is an  underpo 
country. The nation could easily s 


two or three times the present populati 


Intensification of agriculture and furt 
dustrial development, changes whi 
likely to come, will encourage pop 
inerease (cf. SM, April 1945, p. 257 

in turn may expand beef consumptio 
point where little surplus will be left 


B.A.I. Order 373 

AND-MOUTH DISEASE) 
origin. (b) The said meat or product shal 
been thoroughly cured by the application of di 
or by soaking in a solution of salt. (c) TI 
meat or product shall have been held in an unf! 
fresh condition for at least 7 days immediat: 
lowing the slaughter of the animals from wl 
was derived. 

No garbage derived from meats or meat p1 
originating in any country named [p. 101] sl 
unloaded from any vessel in fhe United Stat 
within the territorial waters thereof: Provided, 
ever, That such garbage, when contained in 
receptacles, may be so unloaded for incinerati 


h 


proper disposal otherwise as directed by the Chief 


the Bureau of Animal Industry, or it may 
unloaded under the direction of an inspector 
3ureau of Animal Industry for transportatior 


yond said territorial waters for the purpose of du 


ing. 

No dressed poultry offered for importation 
the United States from any country named |p. 
shall be allowed entry unless the feet of such px 
have already been removed at a point abov: 
spur or spur core, or are removed and destroy: 
disinfected at the port of entry as directed by 
Chief of the Bureau of Animal Industry. 
removal and destruction or disinfection shall b« 
complished by the importer or his agent... . 
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AN ENGLISH PICTURE OF THE UNITED STATES 


By WILLIAM LAAS 


p spring of 1943 the Ministry of In- 
formation of the British Government pub- 
sched a curious map of the United States 
hat should be prized as an object lesson for 
atlas makers. The cartographer rarely re- 
eeives from his ultimate consumer, the gen- 
ral publie, a report on the effectiveness of 
Here for his inspection is a 


IN 


s methods. 
nermanent record of the strange things that 
happen when people look at maps. 

The British MOI, which roughly eorre- 
sponds to the U. S. Office of War Information 
OWI), produced this map as a small poster, 
15 inches by 10 inches, for display in ‘‘pubs’’ 
and other rendezvous of the populace. From 
the title, ‘‘A Map of the United States of 
Ameriea,’’! the lavish display of red, white, 
and blue, and the pointed selection of this 
nation’s most superlative features, one in- 
fers that it was an effort to paint a reassuring 
picture of a great ally, at a moment in his- 
tory when curiosity about the U.S.A. was in- 
tense throughout the United Kingdom. 

The poster is commercial art rather than 
a serious job of cartography, apparently a 
quick tracing from some standard atlas. 
Thus it is, in effect, a lay interpretation of 
a published map of the United States, made 
by a person of education and intelligence, 
but untrained in geography and unfamiliar 
with America. The artist put down what he 
(or she) saw in an atlas, and left out what 
he didn’t see, to inelude those details of 
ereatest interest to the British people. 

American geography is by no means a 
familiar subject in Great Britain, outside of 
professional circles. The odd ideas of the 
United States entertained even by well-edu- 
cated Englishmen are a subject of humor 
on both sides of the Atlantic. The numerous 
errors, Omissions, and oddities of detail in 
the MOI map are the result of this un- 
familiarity, plus certain subjective influences 
and perhaps haste. But many of them are 
so natural, withal surprising, that they must 
be aseribed to obscurities in the atlas con- 
sulted. They show how the source map was 
read, or misread; how it failed to set the 
artist straight. 


The users of atlases, American or foreign, 
must be presumed to lack special training. 
Some of the ideas that formed in this British 
mind upon examining a map of the United 
States may be expected to form in any mind 
not already familiar, through education, with 
this country’s geography. 

Professional cartographers, of whom the 
writer is not one, may therefore find valu 
able hints for the improvement of their art 
in this innocent British picture of the United 
States. In the following analysis of its de 
tail, the attempt is made to adopt the point 
of view of the British copyist. The resultant 
psychoanalysis of a typical map reader may 
be more provocative than conclusive, but it at 
least demonstrates that in cartography for 
the general publie, nothing may be taken for 


eranted. 


THE MOI Map 

The British artist was greatly impressed by 
to the exclusion of other 
considerations. An inset box, 
United States of Amer 


ANALYSIS OI 


this nation’s size, 
pertinent 
under the heading ‘‘ 
ica,’’ contains a selection of statistics: area, 
population,? ‘‘distanees,’’* ‘‘longest river,’’ 
mountain,’’* and ‘‘population of 
chief cities’? (New York, Chicago, Philadel- 
phia, Detroit, Los Angeles). 

The principle of superlatives is pursued 
into the map itself. Mt. Whitney, the 
‘‘highest,’’ is the only mountain indicated 
anywhere; it appears as an isolated peak. 
All the rivers shown are (with two excep 
tions) the ‘‘longest’’ in the United States 


The largest states, Texas and California, are 


‘highest 


the most thoroughly documented in place 


names. 

It is likely that this approach was deliber- 
ate. As an item of home propaganda, the 
map’s obvious function was to create an im 
pression of size and power across the Atlan 
tic, of an ally upon whose strength England 
could rely. The artist carried this assumed 
‘*directive’’ to an extreme. 

He did not observe any relief, or consider 
it important. Except for some twelve rivers 
and the one mountain peak, the MOT poster 
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map is entirely barren of relief. Thus the 
United States looks like one vast plain wat- 
ered by a few great, sluggish streams, a 
topography akin to that of the U.S.S.R. 
Moreover, since all the rivers (save the Ohio) 
are in the West, where they are widely 
spaced, an illusion of uniformity is created. 

One of the freaks of this omission of relief 
is to give Great Salt Lake a phenomenal 
outlet. A tributary mistaken for the South 
Platte River appears to rise in the lake, climb 
the Continental Divide, and proceed across 
Wyoming to its junction with the Missouri. 

A deduction is that the atlas consulted by 
the MOI artist did not make evident at a 
quick glanee the general nature of the coun- 
try’s configuration, or give any idea of dif- 
ferences in terrain and natural routes of 
transportation, settlement, and trade. 

The size of the West threw him off per- 
spective in considering the East. On this 
map place names and natural features are 
apparently distributed among the States ac- 
cording to the space available. Thus Texas 
and California appear to possess the largest 
number of cities worthy of inclusion, while 
Ohio has only three, and the two smallest 
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states, Rhode Island and Delaware, 
none at all. 
Eastern 


mental process. 


rivers are omitted by a sin 
Compared on a map to 
Mississippi or to the Columbia, the Hudso 
appears to be only a little river, so not wort! 
including. The West 
States are drawn accurately, those of 


boundaries of 
Kast, inaccurately. The one mountain 

the only named lake on the entire map 
both in California, and all other sueh ‘ 

are in the West. They include t! 
national parks (Glacier, Yellowstone, a 
Yosemite), one natural wonder (Grand ¢ 


tures’’ 


yon), and one great work of man (Bould: 
Dam). 

Compromise in perspective is a basic d 
eulty with small maps of the United Stat 
and here appears to be a leading source 
interpretation. The details of 
crowded East are too hard to see; those 
the spacious West, too easy. Their relat 
importance is in consequence obscured. ‘T 
Ministry of Information artist 
have omitted the Hudson River had he b 
able to recognize it for a mightier waterw 
than the Thames and a rival of the Rhine. 


false 


eould 1 








— eee em 
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‘omission of meanderings and enclaves. 





H 1 not see boundary lines clearly or 


heir nature. The straight-line boun- 


Ba characteristic of the U.S. have always 
gutr d Europeans. The MOI artist tends 
S make them even straighter. His atlas evi- 


Hontiy was not vivid enough in delineating 
sundaries to prevent his overlooking their 
quirks 
} Parts of the Canadian and Mexican bor 
Hers are covered by the decorations, So one 
Hoes not know how such vagaries as Puget 
sc the enelave at Lake of the Woods. 
bor the mouth of the Colorado might have 
een handled. The visible international 
Dorders are formalized and smoothed ; Maine. 
Yor example, is almost of geometrical shape. 
Tn many cases, the existence of natural boun- 
Klaries is not recognized. Thus the river-lake 
kystem west of Lake Superior, and the river 
onnections between Lakes Huron, Erie, and 
WOntario are not indicated. Lake Memphre- 
bnagoe becomes a little bump on the Vermont 
line, and Lake St. Clair a bulge on Michi- 
igan’s. 

Most spectacular omission is the names of 
the Great Lakes, either collectively or indi- 
vidually. Nameless also are the St. Law- 
rence River and Lake Champlain, though on 
the southwest border the Rio Grande is 
named. Failure to name lakes is general 
throughout the map, with one unexpected 
exception. One may speculate how it hap- 
pened to be Salton Lake, California. 

The British copyist’s tendeney to portray 
the East with the same broad, bold strokes 
as the West is also evident in his internal 
State borders are simplified by 
Riv- 


boundaries. 


ers and other natural boundaries are often 
omitted, and the smaller States get rather 
severe treatment. 

Delaware is simply lost, and appears on 
the map as an empty panhandle of New 


Jersey. Rhode Island, labeled ‘‘R.I.’’ (which 


must have mystified many a ‘‘pub’’ patron), 


|is too small to permit including the city of 


Providence. Connecticut is ‘‘Conn.’’ and 


Massachusetts is ‘‘Massachus’s.’’ Philadel. 
/phia wanders up and across the undelineated 
Delaware River to become a double éity (two 
red dots) at the location of Trenton, N. J. 
Alabama’s corridor to the Gulf of Mexico is 
lost by extension of Florida’s northern boun- 
dary straight across to Mississippi, envelop- 
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ing Mobile Bay. Even in the West, Ne 
braska’s northern line crosses the Missouri 
River, nicking off a bit of South Dakota 
Most baffling of all must have been the 
complex borders of Maryland, Virginia, 
West Virginia, and the District of Columbia 
Virginia’s eastern shore on Cape Charles is 
ceded to Maryland. West Virginia’s pan 
handle is lost to Virginia. The existence of 
the District Washington is lo 
cated well within the Virginia border, just 
about at the location of an actual little town 


is 12@nored. 


in Rappahannock County called Washington, 
Va. The bend of the missing Potomac be 
comes a half-square projecting into Mary 
land, suggesting the squareness of the Dis 
trict of Columbia outline. 

Withal, these errors are natural and ex 
cusable. If one examines a typical atlas, 
it becomes evident that many such details 
may easily be confused by a person unaware 
of the facts by Kneland 
the concept of a Federal District and of the 


division of a country into sovereign States 


other means. In 


is only dimly understood, despite Dominion 
parallels, such as Canada and Australia, and 
the canton system of Switzerland. Maps do 
not clarify the point that Washington is in 
federal territory, as distinct from state ter 
ritory. Obviously the MOI did not appre 
ciate the absurdity of ‘‘ Washington, Va.’’ 

He was unable to appraise the importance 
of coastal indentations and waterways. The 
artist’s handling of seacoasts, rivers, and 
lakes indicates an effort to simplify, but his 
atlas did not make clear which details should 
be included no matter how drastie the sim- 
plification, and which might safely be omit 
ted. His selections can be accounted for in 
no other way. 

On this map, the outstanding feature of 
the coasts is the cities, with some surprising 
below. Of 

Island is 


results that will be mentioned 


the coastal islands, only Long 
named, with two off Massachusetts, and three 
off southern California also drawn. Sand- 
spits are indicated along the Gulf coast o! 
Texas and the Atlantic coast of Florida, but 
the important chain forming Cape Hatteras, 
and the keys culminating in Key West, are 
lopped off, lost in the slate colored ocean. 
A number of bays are indicated, but just 
two are correctly distinguished by name. 
They are (for some reason) Long Bay, S. C., 
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and Monterey Bay, Calif. Delaware Bay is 
labeled ‘‘Delaware River’’ (the river itself 
is omitted’), and San Francisco Bay is called 
‘*Golden Gate.’’ (As drawn, the ‘‘gate’’ 
appears to be about 30 miles wide.) Long 
Island Sound, Chesapeake Bay, and other 
important indentations are ignored. 

Capes also are nameless, including even 
Cape Cod. Just one coastal feature is recog- 
nized, the Delta of the Mississippi. 

Inside the country, the selection of rivers 
shows that their importance was judged en- 
tirely by length. The twelve on the map 
consist of the ten ‘‘longest’’ rivers in the 
U.S.A.: the Missouri, Mississippi, Rio Grande, 
Arkansas, Colorado, Columbia, Snake, Red, 
Ohio, and Platte (with its North fork), plus 
the ‘‘Brazo’’ (Brazos) and Pecos, which 
rank Nos. 12 and 15. Possibly the last two 
would not have qualified had the ecopyist 
noticed the length of the Canadian River, 
the Colorado (of Texas), or the North Cana- 
dian. For on this map there is no Hudson, 
no Potomac, no Delaware (except for its 
incorrectly named mouth), no Connecticut, 
no James, no Illinois, no Tennessee, nor any 
number of others. The Ohio is the only 
river east of the Mississippi, and on the map 
it is nameless. 

Lakes, all unnamed except Salton, are 
handled as isolated bodies of water, with no 
attempt to link them to one another, as in 
the case of the Great Lakes, or to the river 
systems. It is evident that the British artist 
did not grasp their significance or relation- 
ship to the life of the nation. No canals are 
shown. 

He was confused by duplication of names. 
Whenever the artist encountered a river with 
the same name as a State, or a city named 
after a lake, or two cities with the same name 
in different States, or other such duplica- 
tions, he usually omitted all but one. The 
point is admittedly confusing, and appar- 
ently his atlas made it no clearer. 

There are numerous examples. The omis- 
sion of the Ohio River’s name is probably 
one. So also is the omission of Delaware, 
State and river, and the bestowal of the name 
‘*Delaware River’’ upon the Bay. Similarly 


Great Salt Lake is not named, but Salt Lake 
City is. 
the Sound as well. 


‘‘Long Island’’ serves to identify 
Wilmington, N. C., is 
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greatly magnified in importance, « 
sibly by confusion with Wilminegt 
which is omitted. Washington, D. 
have been mixed up with Washine 
There is a city named ‘‘San Franci 
no bay. 

He derived no consistent princi; 
the classification of cities. The cities 
in the MOI map are the most fascin: 
all its unpredictable details. 

To begin with, the cities are dist 
among the States apparently accor 
the space available. This helps give t 
a certain artistic balance which th 
does not enjoy in fact. They are mark: 
red dots and names of varying siz 
some attempt to distinguish them ac 
to importance. But even for the five ‘ 
cities,’’? the distinctions are 
Important cities are entirely 
while inconsequential ones are includ 


inconsist 
over] 


others are overrated. 


most easily seen in his atlas. 


The map creates the illusion that the mos 


important United States cities are all 
coasts. This is partly the result of th: 
scheme; the names of seacoast cities ar 
white, prominently ‘‘dropped out’’ of 
slate blue ocean background. 
emphasize the convoy ports of the ‘ 
of ships’’ to Britain. 
cation awry even 
group. 
Here is the list of cities for which 

largest and boldest lettering is employed 

Portland (Me.) 

Boston 

**New York City’’ 

Philadelphia (in New Jersey) 

Atlantie City 

Newport News 

Wilmington (N.C.) 

Charleston (S.C.) 

Palm Beach 

Miami 

Los Angeles 

San Diego 


2o0es within the coi 


Any ‘‘pub’’ patron would gather that al! 
of these are the principal metropoli 0! 
United States. 
the ‘‘chief cities’’ listed in the inset, en)0) 


Chicago and Detroit, tv 





ie 


Here one can app: 
ciate that the artist put down only what \ 


Also it wou 
be natural for a wartime British ministry t 
bride 


However, the classi! 
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irge, but much lighter lettering. 
lev are in the interior, they pale by 
n with San Diego and Palm Beach. 
tegory indicated by the next largest 
ttering is equally amusing: 
ortsmouth (N.H.) 

avannah 

lacksonville 

Vew Orleans 


em 


Galveston 
San Francisco 
Also featured, by lettering of 
smaller size, are ‘‘Brooklyn’’ (no doubt for 
its fame) and Long Beach, Calif. (for some 
reason). Typical of the muddle is that Nor- 
folk is made to look like an insignificant 
burb of Newport News. 
Inside the country the name sizes vary 
practically at random. Cleveland, Cincin- 
nati, Milwaukee, and St. Louis are somewhat 
larger than most, but the very smallest let- 
tering is assigned to Baltimore, Minneapolis, 
‘‘Pittsburg,’’ and other vital centers. 
Seattle and Portland, Ore., are well-nigh in- 


heavy 


su 


visible. 

There is no indication of state capitals, 
and a number are omitted, as in Kansas, 
where Topeka is missing but not Dodge City. 
Washington is not identified as the national 
capital. In general, cities are omitted or ob- 
secured whenever they are in congested or 
minutely subdivided areas. The possibility 
that a small State may contain large cities 
of disproportionate national standing ap- 
pears to have escaped the unsuspecting 
artist. 

This suggests that typography alone can 
not be depended upon to classify American 
cities. The device of representing metropoli- 
tan areas on a map as colored areas may 
solve one aspect of the problem. What is 
important about Boston is not its ‘‘official’’ 
population of 770,000, but its metropolitan 
concentration of 2,350,000. Pittsburgh, St. 
Louis, Baltimore, Cleveland, San Francisco- 
Oakland, Minneapolis-St. Paul, and others 
are similar cases. Providence, in congested 
Rhode Island, should be as easy to see and 
as prominent as Reno, in empty Nevada. 
The MOI artist missed the former but did 
not fail to include the divorce capital. 

Political centers apparently require a more 
distinctive marker. Washington and the 
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District of Columbia in particular need spe 
cial handling. The British econfu 


sion between size and political function is 


artist’s 


shared by Americans, many of whom, for 
example, think of New York as the capital 
of its State. 
CONCLUSION 

The foregoing analy sis suggests the con 
clusion that existing general purpose maps 
of the United States are most susceptible of 
false interpretation. Accuracy and much of 
the significance of details are lost upon the 
untrained 
American as, British. 


eve. That eve could as well be 
The failure of U.S 
maps to register facts is less apparent amone 
Americans because geographical edueation 
fills in the gaps and unserambles the detail. 
In this non-professional British effort the 
false impressions are absorbed, uncorrected, 
and set down as gospel. 

For example, to a foreign reader, the name 
‘*Philadelphia”’ 
it were attached to a spot in New Jersey, but 
an American, attuned to the familiar ring of 
‘*Philadelphia, Pa.,’’ does not fall into the 
error. The mistake thus 
reveals to us the existence of an unsuspected 


in an atlas may look as if 


foreign reader’s 
obscurity in our maps. 

The world of the immediate future, it 
seems safe to forecast, will demand authentic 
geographical information about the United 
States. The increasing importance of this 
country in global affairs will subject it to 
greater scrutiny abroad; the foreign business 
man, statesman, and scholar will 
greater factual knowledge. The long neglect 
of the subject in the schools and thoueht of 
the Old World may be corrected. 

Maps will form an important part of this 
educational reorientation, and the cartogra 
pher will be called upon to provide them. 
American cartographers will be expected to 
produce the most authoritative maps of their 
own country, drawn in such fashion that they 
The MOI’s anony- 
mous and well-meaning poster designer has 
shown us that they can. 


seek a 


cannot be misunderstood. 


1“*Printed for H.M. Stationery Office by Fosh & Cross 
Ltd., London. 51-3018." The last is a code number 

2It reads: “‘Population (June, 1942) 131,669,275.” 
Actually all population figures are from the Census of 
1940. 

®“North to South 1,500 miles. 
miles.” 

* “Mississippi-Missouri 
Whitney 14,495 feet.” 

° Delaware is not even included as a State (see infra). 


East to West 3,000 


3,988 miles,” and “Mount 











THE CINCHONA-BARK INDUSTRY OF 
SOUTH AMERICA 


By WILLIAM CAMPBELL STEERE 


ASSOCIATE PROFESSOR OF BOTANY, 


THE discovery of the antimalarial property 
of quinine has been called one of the great 
events of medical history, since it represented 
the first-known specific remedy for any dis- 
ease. One seventeenth-century writer said 
that Cinchona bark was more precious to 
mankind than all the gold and silver that 
the Spanish Conquest brought from South 
America. Nevertheless, the circumstances of 
this important discovery are shrouded in a 
ereat mass of tradition and outright fiction 

see SM, July 1945, pp. 17-20). The only 
really dependable information which we have 
is that Cinchona bark was introduced into 
Spain and Italy early in the seventeenth cen- 
tury and that it was distributed by the Jesuit 
fathers. In the militantly Protestant coun- 
tries of northern Europe, the use of so avow- 
edly a Catholic remedy as the ‘‘ Jesuits’ 
powder’’ was unthinkable, and a half-century 
elapsed before this prejudice and bigotry 
could be overcome, even in the interests of 
humanity. 

Within historic times malaria 
driven from northern and central Europe, 
and from most of the United States, largely 
through the use of quinine. It has been 
widely accepted that malaria was an impor- 
tant contributing cause of the economic and 
cultural decline of ancient Greece and of the 
Roman Empire. One cannot help speculat- 
ing what might have happened if the Greeks 
and Romans had our specific 
remedy for malaria. 

The eventual and general acceptance of 
quinine for the treatment of malarial fevers 
soon led to an enormously increased need for 
Cinchona bark. The original center of bark 
exploitation was the Loja region of southern 
Ecuador, but as the demand for quinine in- 
creased, the industry expanded northward 
into Colombia and southward into Peru and 
Bolivia, and reached fantastic proportions 
during the late eighteenth and, early nine- 
teenth centuries. Far from inducing mea- 


has been 


possessed 
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sures of economy or conservat ion, in ith 


of impending bark scarcity only resulted 


still more intensive and destructive meth 
of bark harvesting as the competition becay 
keener. The complete extirpation of trees 
order to remove the root-bark caused 4] 


virtual disappearance of Cinchona  specia 
over wide areas. Finally, during the eay 
nineteenth century, the wild-bark industy 
began to collapse as rapidly as it had e 
panded. Although prices increased, bay! 
quality decreased, partly because of the ex 
ploitation of grades of progressively low 
quality and partly because of adulterati 
with related but totally worthless barks. B 
the middle of the nineteenth 
quinine shortage became so serious that t 
British and Dutch 
longer ignore it, since they were able to ma 
tain their far-flung colonial empires throug 
out the malaria-infested tropics only wii 

abundant supply of quinine. In 1852 

Dutch sent Dr. J. C. Hasskarl to South An 
ica to collect seeds and plants of ever) 
able species of Cinchona, but the live | 
which reached Java in 1854 later turned « 
to be almost worthless because of the vei 


wer 


eentury, 


governments 


COULG 


low alkaloid content of their bark. 
theless, of better varieties 
tained from other sources, and after 


seeds 


vicissitudes Cinchona plantations were © 
ually established on a firm basis in Java 
1859 the British government also act 
obtain Cinchona 
quality with which to establish plantat 

in India. On the slopes of Mt. Chimbora 

in Eeuador, Richard Spruce obtained seeds 
and young plants of a superior rac 


seeds and stocks of hig 


Cinchona succirubra, whose bark was ve! 
rich in alkaloids but relatively poor in q 
ine. Spruce’s materials, supplemente: 
further collections of and 
made contemporaneously in other regions 
reached India early in 1861 and formed +! 
basis of an enormous plantation develop! 


seeds 





seeci| ings 
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SOUTH 


‘TROPICAL’? 


TREE FERNS AND AROIDS OCCUR AT 8,500 


WHES! 
which grew up there and in Ceylon. After a 
search lasting four years, Charles 
see also SM, July 1948, pp. Le 32) received 
from a Bolivian Indian, in 1865, seeds of a 
form of Cinchona calisaya which turned out 
to be extraordinarily rich in quinine, and 
which had been a sort of trade secret among 
a particular group of Indians. Ledger sent 
these seeds to London, where a small 
was sold to the Dutch government and the 
remainder forwarded to British planters in 
India. Unfortunately, the value of this 
variety of Cinchona calisaya was not prop- 


part 


erly recognized in India, and it gradually 
died out there. The Dutch were more for- 
} tunate in its cultivation, partly because they 
had longer experience and partly because the 
government subsidized their 
The trees arising from the Ledger seed were 
studied carefully by the Dutch, with results 
which astonished everyone concerned, since 
t could be seen very soon that this variety 
was unprecedentedly rich in quinine. As 
early as 1872 the bark of one tree was found 

contain over 8 percent of quinine, and in 


plantations. 


1876 a tree was discovered whose bark had 
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ABOVE SEA LEVEI COLD, WET CINCHONA ORES 

produced over 13 percent ot quinine Al 
ready in 1877 the Dutch government plan 
tations resolved to use for propagation mate 
rial no trees with less than 10 percent ot 
quinine in their bark! The high quality of 
the bark of Ledger’s variety, which Moens 


named Cinchona Ledaqe riand, Was reflected at 


once by its high price in the market. Sine 
even the best races of C. succirubra culti 
vated in India and Cevlon produced less than 
5) percent of quinine sulfate and the average 
was perhaps 3 percent, they could not com 
pete successfully with the Dutch barks. The 


Dutch government supplied private planters 
Cinchona Le / 


if they were } 


seeds and cuttines of 


with 
geriana without charge, re 
pared to devote their land to its cultivation 
Under this policy Cinchona cultivation grew 
in a remarkably short time to such enormous 
ot 
gram of quinine sulfate was reduced from 
$100 to $10 in the decade between 1880 and 


1890. 


al 


proportions in Java that the price a kilo 


In the face of a price war among the 
Dutch planters themselves, who were dealing 
the C1 


in a bark of superlative quality, mM 


chona planters of India and Ceylon either 
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VOLCANO OF TUNGURAHUA che 
THIS SNOW-CAPPED VOLCANO PROVIDES THE VILLAGE OF BANOS, ECUADOR, WITH HOT AND COLD as | 
abandoned their low-grade plantations en- the bark producers could again make : Col 
tirely or turned to the cultivation of tea. profit. The end of the war precipitat ais 
The Dutch thus inherited the whole Cinchona final collapse of the highly speculat es 
culture, but at a time when market prices uncertain business of exploiting wild s — 
were lower than the cost of production. of Cinchona. The production of m —_ 
About 1913 the Dutch bark producers united but dependable grades of plantation b = 
with the quinine manufacturers in order to the British in Ceylon and India gave | Wa 
form an organization which could fix prices death-blow to the South American indust —_ 
at a level high enough to guarantee a profit just as the excellent Cinchona bark ind 
to all concerned. The control of this organi- vated by the Dutch later put the plant pom 
zation was placed in the hands of a committee in India and Ceylon out of business. | Oty 
ealled the Kinabureau, which is often re- very short time, wild Cinchona barks : 
ferred to as the ‘‘Dutch quinine monopoly,’’ South America practically disappeare itm 
since at the beginning of the first world war the world market, although product _ 
it already controlled 95 percent of the home consumption continued for son and 
world’s quinine. on a small scale. es 
Just when the Dutch and the British were The invasion of the Dutch East Indies a 
establishing plantations, the greatest de- the Japanese in the spring of 1942 n = 
mands were being placed upon the wild-bark cut off our supply of quinine but al 
industry. Our Civil War has been blamed mitted us to a long war in which e) aes 
for causing the last Cinchona ‘‘boom,’’ since quantities of this essential drug mig! . 
the desperate need for quinine by both quired. The task of finding sources « : 
armies raised the prices to a level at which ine was accepted almost at once by th 
F 
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Board of Economic Warfare (now 
upt eded by the Foreign Eeonomie <Ad- 
ration). Naturally, the most practical 
n of the problem was to revive the ex- 
inct Cinchona-bark industry in the several 
lean republics which had provided the 
with its quinine supply a century 
arlier. After lengthy negotiations, several 
f the republics granted to the Board of 
eonomie Warfare exclusive buying rights 
in exchange for our guarantee to buy all bark 
bove a certain minimum alkaloid content, 
o furnish technical aid to the bark har- 
esters and dealers, and to establish nurseries 
nd plantations for future use. 
the good will of all parties concerned, these 


Because of 


Fagreements worked out reasonably well, and 


we were able to obtain much more bark in a 
much shorter time than had been anticipated 
—but I am getting ahead of my story. 
Colombia was the first country to sign an 
agreement and since it is closest to the United 
States of the Cinchona-producing republics, 
it was the destination of the first procure- 


Sment group, which left Washington in Oc- 


tober, 1942. This first party consisted of six 
‘men: two foresters, two botanists, and a 
‘chemist, all under the supervision of a lawyer 
jas chief of the mission. We were joined in 
) Colombia by L. R. Holdridge, a forester and 
ba competent field botanist, who came di- 
; rectly from his work in Haiti to supervise our 
survey work. The preponderance of field 
men indicates the importance justly placed 
on survey work. As originally planned in 
Washington, two field parties were to be or- 
ganized, each one consisting of a botanist to 
and identify the quinine-producing 
plants, and a forester to estimate the quan- 


} tity of bark and to arrange for its exploita- 


tion. This plan was followed during our 
surveys for the first three 


months, but the departure of Mr. Holdridge 


}and the need for expanding the field work 


made it necessary for the four field men to 
head separate survey parties. The extreme 
complexity of the Andean flora in general 
and the large numbers of species and varie- 
ties of Cinchona in particular made the usual 
methods of cruising and estimating employed 
in our temperate forest. quite unsuitable. 
Consequently, as the program developed dur- 





ing the next couple of vears, more and more 
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PRIMITIVE BARK DRIER 
A SMALL SHELTER OF THIS SORT WILL DRY ABOUT 
'HREE HUNDRED POUNDS OF FRESH BARK AT A TIME. 


botanists were brought in for survey work, 
while the foresters in large part turned to 
other important work and made real contri 
the 
bark-driers, in the expediting of bark han 


butions in construction of trails and 
dling, in the solving of transportation prob 
lems, and in the establishment of Cinchona 
nurseries and plantations. 

[ have mentioned elsewhere the important 
contribution made to the Cinchona program 
The Cinchona mission lab 
sogota, Quito, Lima, 


and La Paz made possible the prompt analy 


by the chemists. 
oratories established in 


ses of field samples and lots to be purchased 
In Cinchona ‘‘booms’’ of former centuries, 
analyses were made only after the shipment 
reached Europe, months after the bark had 
This 
situation led not only to fantastic speculation 
on but to traffic in 
Many barks which were sold 


been bought and the proceeds spent. 


good barks excessive 
worthless ones. 
at high prices turned out to be totally lack- 


ing in quinine, although perhaps rich in 
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cinchonine or cinchonidine. Through prompt 
analyses we were able to stop the harvest of 
poor barks and to encourage the production 
Many species of Remijia, 
Ladenbergia, and other 
Rubiaceae closely resemble Cinchona to the 
untrained eve, and our technical aid, both 
much 


of good ones. 


members of the 


botanical and chemical, has saved 


energy and many thousands of dollars which 
dealers would otherwise have ‘‘invested.’’ 
The published literature on all the aspects 
of Cinchona-bark production in South Amer- 
ica is so extensive that a compilation of just 
the titles would probably fill a whole volume. 
The amount of unprinted folklore, legend, 
tradition, and popular belief among the peo- 
ple themselves is even more extensive. Since 
the ancient exploitations of Cinchona bark 
followed a very empirical under 
which any useful discovery was considered 
we could find few an- 
swers to the practical problems which con- 
fronted the survey parties. The only thing 
we were sure of was that a new and reason- 


system, 


to be a trade secret, 


THE SCIENTIFIC 


FIFTEEN OF US (NOT COUNTING VARIOUS CHICKENS, 


MONTHLY 


ably complete survey had to be n 
that all species and varieties of ( 
and related genera must be searche 
tested as potential sources of quin 
More than a dozen species of ( 
occur in the Andes, and nearly all 
produce quinine or some alkaloid r 
it. Some species produce alkaloids 
small amount that they are of no « 
value at all, but only of botanical 
In the field one may recognize Cinch: 
not only by their technical botanical 
but also by the bitter taste of the 
The different varietir 
ereatly in their total content of alka 


species and 


well as in the percentage of each one 


species of economic importance has so 1 


an alkaloid content that one may n 
identification from the analyses of 


sample without seeing a botanical sp: 


Linnaeus described the first sp 
Cinchona in 17538, calling it Cinch 
cinalis. There are many varieties < 


of this species, some of them witho 


CHEERFUL ECUADORIAN PEONES 


DOGS AND PIGS) LIVED IN THIS SHELTER A 
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RELUCTAN 


THIS SUSPENSION BRIDGE OVER THE RIO 


quinine at all, and others, which have been 
ealled C. calisaya, the richest in quinine of 
all wild barks. The alkaloid most commonly 
associated with quinine in the bark of Cin- 
chona officinalis is cinchonidine, although the 
C. calisaya types in Bolivia also produce con- 
much larger pro 
other 


siderable quinidine, and 
portion of quinine than 
Cinchona officinalis, in one form or 
is widely distributed from western Venezuela 
through the eastern Andes of Colombia and 
Keuador into Peru and Bolivia. 

The commonest species of Cinchona every- 
where is C. pubescens, which is characterized 


alkaloids. 


another 


by its large leaves, thick bark, and rapid 
growth. Unfortunately, its bark is com- 


monly low in alkaloids and may lack quinine 
altogether. Nevertheless, there 
local called C. sueccirubra, 
duce high alkaloid concentrations, and it was 
a race of this sort which was introduced into 
India from Ecuador in 1861. The bark 

Cinchona pubescens usually contains much 


are some 


"aces, which pro- 


cinchonine and may produce no other alka- 
This is the most widely distrib- 


loid at all. 





CINCHONA 


GUATIQUIA, IN 


BARK 


T MULES 
THE } 


ASTERN ANDES OF COLOMBIA, 


uted of Cinchona, which oceurs in 
Venezuela, in all three ranges of the ¢ 
Andes, Eeuador, 


widely in I Not 


Ih 


species 
‘olom 
in both ranges of and 
> »s 
Bolivia 


found 


bian 


eru and many 


very 


vears ago, a few trees were north 


ernmost Panama and alone the Costa Rica 
frontier. This is the only species of Cin 
chona native to North America 

One of the most interesting species has 


been Cinchona pitaye nsis, which was. first 
cliscovered On the slopes ot the Nevado del 
Huila in south-central Colombia, not far 
from Popayan. The bark of this species is 


not only unusually rich in quinine for a wild 


species, but the quinine is extracted unusu 


ally easily. tlowever, this species was con 
sidered to be very rare by the early bark 
dealers, and it remained almost unknown to 


botanists. One of the real contributions of 
our survey work in Colombia was the redis- 
covery of Cinchana pitayensis in rather sub 
stantial quantities, and I shall always feel 
that mv primary service to the program was 
the first discovery of this species in Ecuador. 
It seems incredible that the species of Cin- 
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IN THE CINCHONA FOREST 


THE WESTERN SLOPES OF THE ECUADORIAN ANDES 
chona with consistently the highest-yielding 
bark should have remained unknown _ in 
Yecuador until the summer of 1943, but the 
tradition among Ecuadorian bark 
that the better barks occur only at lower 
levels seems to have kept them from exploita- 
tions at high altitudes. Since the best ‘‘red’’ 
barks, from Cinchona pubescens, occur at 
about 4,000 feet 
wonder that the dealers were skeptical when 
we pointed out to them a better Cinchona be- 
tween 9,000 and 10,000 feet. 
has now been followed into Ecuador more 
than a hundred miles south from the Colom- 
bian frontier, and at last report may occur 
still farther south. The details of its dis- 
covery and some of its more important botan- 
ical features have been outlined elsewhere. 

One of our biggest surprises was the dis- 
covery of a race of Remijia pedunculata in 
northern Colombia whose bark produced as 
much as 3 percent of quinine, with hardly 
any other alkaloid. This plant is not a Cin- 
chona at all, although fairly closely related, 
but illustrates the importance of our method 
of studying all Rubiaceae. 


dealers 


above sea-level, it is no 


This species 


ARE COVERED WITH DENSE AND EXTENSIVE 


Many profound treatises have be 


voted to the classification of the various 1 


of Cinchona barks, and dozens of difi 
sorts were distinguished on the basis of 
surface, grain, inrolling or outrollin: 
Unfortunately, the botanical source 
bark under consideration was gener: 
nored, and several distinct types in 1 
classification of barks might. easily con: 
the same tree, depending on the part 
tree and the method of preparation 
thick bark from the base of the tree us 
be dried in large, flat slabs, whereas t! 
bark from small twig’s and roots was dr 
tightly-rolled tubes or ‘‘quills.’’ The 
from the base of the tree is apt to b 
and rough, but the upper 
with 
transverse fissures and cracks. 
was not to distinguish all the ancient 
of barks but simply to recognize the s| 
from which the bark had come. One e: 
velop the ability to distinguish the 
especially if he has 


bark is 


smooth, whitened lichens, and 


rather easily, 
trained in the discipline of systematic b 


and its fine discriminations. The e 
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TYPICAL ANDEAN SHELTER 
SHELTER, TAMBO JUCAL, IS DITCHED TO KEEP 


THIS 
LIVESTOCK AND OTHER ANIMALS FROM WANDERING IN. 


bark to distinguish is from Cinchona pubes- 
cens, because it tends to form rather thick, 
flattened chips with an orange color. The 
chips are not inrolled, but rather tend to turn 
back or out at the ends. Perhaps the most 
constant feature is the torn and interwoven 


F appearance of the fibers which were appar- 
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a ee eta ae 


g 


I 








ent'y distorted when the bark was stripped 
from the tree. The bark of Cinchona offi- 
cinalis and its varieties is to be recognized by 
its darker, clearer red color, the tendency of 
the bark pieces to inroll strongly, and the 
parallel, undistorted appearance of the fibers 
which were next to the Cinchona 
pitayensis has a rather vellow bark which 
resembles that of C. officinalis except that it 
rolls inward much more tightly, and the cuts 
at either end swell so that they are almost 
as thick as the bark where not cut. These 
two species also produce white upper bark 


Woot | - 


with the characteristic transverse fissures, a 
character lacking in the bark of C. pubescens. 
Bark of all species of Cinchona shows needle- 
like fibers at the broken ends, to a greater or 
less degree. This character is especially use- 
ful to distinguish Cinchona barks from the 
bark of Remijia pedunculata, which may pro- 
duce substantial quantities of quinine in 
certain areas. Remijia bark breaks with a 
brittle, glasslike quality, which serves to 
identify it. 

The business of adulterating quinine-pro- 
ducing barks with the bark from other trees 
is a standard part of an old and not particu- 
larly honorable profession. It was always 


CINCHONA BARK 


amusing to see the surprised expression on 
the face of a dealer when the supposedly in 
nocent—or at least ignorant—field man was 
able to detect the admixture onee and 
reject tl » lot A whole book could be wi en 
on the subject of bark identification, its 
folklore and anecdotes 

The forests whieh contain Cinchona are 
usually not at all easily accessible, because 
as soon as a road opens a new valley to the 


publie, the forest soon disappears before the 
Cinchona trees generally 
fall unrecognized. Even though the cut-over 


land be abandoned later, the better species 


axes and 


settlers 


of Cinchona seem to be extremely slow in 


The 


pube SCOEMS, 


returning. outstanding exception is 


Cinchona which will often re 
populate an old field within a few vears. It 
is unfortunate that this species has so little 
value, since it grows extremely rapidly in 
most habitats and under some conditions may 
become almost a weed. Its main usefulness 


seems to be as grafting stock in nursery work, 
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ECUADORIAN BARK-CARRIERS 
WHICH OTHER BEASTS OF BURDEN CANNOT NEGO 


STRONG BACKS ARE NEEDED ON STEEP, MUDDY TRAILS 


for giving good root-systems to weaker spe- 
cies. Along the railroad not far north of 
Popayan, one may see many trees from the 
train window, and dozens of trees occur along 
the automobile road between Quito and Santo 
Domingo de los Colorados. In both places, 
however, the bark is almost worthless. Cin- 
chona officinalis and C. pitayensis are much 
more sensitive to change and have retreated 
farther and farther before the inroads of 
settlers and bark harvesters. It is very rarely 
that. these species are to be found near a road, 
and then only because the country is too 
rugged for cultivation and the trees have not 
been recognized vet. Ordinarily, one may 
depend on a trip of from one day to two 
weeks by horse or on foot in order to reach 
Cinchona-producing forests, which are al- 
ways on steep mountainsides in rainy regions. 
As moist air from the hot tropical lowlands 
rises along the slopes of the Andes, it cools 
and precipitates its moisture in rather defi- 
nite bands. As one progresses from sea- 
level to the upper limit of tree-growth, at 
about 11,000 feet above sea-level, he will pass 


through several rain-belts, which are eas 
recognized by the much luxut 
erowth of plants, the mud, and the 


more 


hanging clouds. Cinchona trees are 


stricted to wet forests, which are usu 


covered by clouds at night, and apparent 


cannot withstand a prolonged dry se 
The standard joke of the field men in E 
dor was that during the dry season in 
Cinchona forests, it rained only in the aft 
noons. An annual rainfall of 150 to 1 
than 200 inches is not unusual and must 
taken into serious consideration when p 
ning any work of exploration or exploitat 
The Cinchona forests of Ecuador, es 
cially in the eastern Andes, are so remote 
inaccessible that a survey party must 
on making its own trails and packing al 
equipment on the backs of men. On a sx 
vey trip lasting between two weeks an 
month, each man will eat a large proport 
of all the food he can carry, and in a gen 
way one has to estimate that every two 1 
need another man to carry food for tl 
Since several men are needed for cutt 

















ed ec ene 
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nd several others for carrying bag- 


4 specially tents for protection against 
t] tinual rains, parties of 10 to 15 men 
art t uncommon. Fortunately, the diet 
pri red by the men is a very simple one 
al pact to carry, since It consists ol 
bal meal, coarse brown sugar in large 
eakes parched eorn, rice, beans, lard, and 


coffe I ate this same diet, not from prefer- 
ence, but simply because it was easier than 
carrying extra food. The only exception 
was that I carried enough canned meat to 
have some at least every other day. An oc- 
easional settlement or homestead in the wild- 
erness would provide us with some eges or 
rarely a muscular chicken. The staple meat 
in the baekwoods of highland Eeuador is the 
ouinea pig, which is delicious indeed after 
one has gone for several weeks on a diet light 
in protein. I will never forget the banquet 
in the tiny settlement of La Bonita when we 
were able to buy a whole hog, which fur- 
nished much-needed protein to the survey 
party and a real celebration for the isolated 
When the men become really dis- 
the gift to them of cheap ciga- 


village. 

couraged, 
rette 
to buy the cigarettes for the men out of our 


works wonders. Yet we always had 
own pockets because the Cinchona mission 
auditor could not be convineed that this was 
a legitimate expense—even though he would 
never have been able to smoke them! 

One of the surprising features of the Cin- 
chona field-work in South America is that 
we suffered much more from cold than from 
heat although we were always within 15 de- 
vrees of the equator. Those of us who were 
engaged in exploration for Cinchona pitay- 
ensis between 8000 and 10,000 feet above sea- 
level often had to camp and travel in the 
Andean pdramos above tree-line, where cold 
nights are the rule and snow-storms not in- 
frequent. The rate of radiation of body 
heat is doubled at high altitudes, and one 
used to sea-level always has the sensation of 
Never- 


theless, it seems ridiculous to suffer from 


being cold, especially if he is wet. 


cold when the temperature is no lower than 
00° F. and he is sitting practically on the 
equator ! 
Our made under 
rying circumstances. At times they were 
sponsored by some land-owner who hoped 


surveys were widely 
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that his forests might consist entirely of 


Cinchona trees. In such cases, we could de 


pend on certain facilities in return for our 


technical advice; that is, the owner was e@lad 
to furnish us some transportation, to lend us 
To 


euides and machete-men, and to allow us 
use what houses might be on his property 


Very few owners found it possible to accom 


pany the survey personally, however At 
the other extreme, we surveved many large 
areas which had never been purchased or 
homesteaded. Much of the land of the 
Oriente of Eeuador is wild and unsettled 

terreno baldio—which may be had for the 
askine from the eovernment, under much 
the same rules as our own western home 
steads. These lands are unsettled because 


of their lack of roads, their inhospitable 


climate, and their distance from centers of 
population. Here we sweat and struggled 
for weeks at a time, cutting trails, crossing 


flooded rivers, trying to keep the discouraged 
cargo-bearers from skipping out and leaving 
the 
far from civilization 


us and our baveage on headwaters of 


me unknown river, 





BRIDGE OF SIGHS 
THIS NARROW 
THE PASTAZA AT BANOS, ECUADOR. 


IN DAILY USE, BRIDGI IS OVER THI 


DEEP GORGE OF 
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TIMBER LINE IN ECUADOR 
THE FOREST AND THE PARAMO MEET EACH OTHER AT 
11,500 FEET ABOVE SEA LEVEL IN CARCHI PROVINCE. 


Although one square mile of virzin forest 
on the steep slopes of the Andes in Colombia, 
Eeuador, Peru, or Bolivia may have several 
hundred species of trees, Cinchona trees are 
not as difficult to find as one might expect. 
Fortunately, each species has a certain fixed 
and definite altitude preference or limita- 
tion, so that with an altimeter one can stay 
quite easily within the altitudinal range of 
the species for which he is searching. Furth- 
ermore, Cinchona trees tend to be grouped 
together, not in pure stands but in associa- 
tions of 5-50 trees, called manchas, in reason- 
ably close proximity, so that one tree may be 
seen from another. Also, one who is inter- 
ested in plants may fix his attention on them 
so intensely that he will see only those which 
he wishes to see. My survey technique was 
to make myself aware only of members of 
the Rubiaceae, the plant family to which 
Cinchona belongs. In this way no species 
of Cinchona could be missed, and many in- 
teresting Cinchona relatives were automati- 
cally discovered for testing. 

The estimates of the quantity of bark 
which the survey parties made were not only 
interesting but often also highly entertain- 
ing. Instead of the extremely accurate and 
scientific techniques available to a forester 
estimating board feet of lumber in a pine 
forest in the United States, we had no tech- 
nique except shrewd guesses based on our 
past experience with the same species or 
variety under more or less similar conditions. 
We came to know fairly exactly those data 
which could be measured; for example, we 
knew the percentage of water in the bark of 


each sort of Cinchona. More tha 
cent of the bark of some species is 
other species the water content m: 
low as 65 percent. We knew the t 
of bark and rather accurately how it 
in trees of different ages and diamete 
even made tables based on a formula 
from the fact that the surface of a \ 
may be calculated from the diamete 
which could be tabulated the bark 
tree of any size. Unhappily for tl 
tific method, there are so many inta 
in the brand-new science of caleulati 
vield that the actual yield could be est 
just about as closely by an intellige: 
with a good deal of experience. It is 
easier to make an estimate on the bas 
each three trees of a certain populati 
vield a hundred pounds of bark t! 
reach more or less the same conclus 
spending a half hour in mathematieal 
tions. It was more important to se 
the branches down to three inches in 
eter were skinned of their bark than to 
too much about formulas, since if bark is 
on the tree even the best-planned for 
goes astray. <A practical job of this s 
useful experience to any of us who 
leaned rather heavily on theoretical evi: 
As soon as a tree is felled, either 
heavy machete or with one of the stra 
handled, broad-bitted axes which our | 
brothers prefer, one or two men set 


selves at once to the task of stripping off 1 


bark. In some varieties the bark is 
firmly attached to the wood, so that it 
off in the form of chips or untidy frag 
In other varieties often called concha 
the bark separates very easily fron 


wood, so that the men have competitions | 


see who can bring in the largest pie 
have seen a flat piece of bark proud 
hibited which was five feet long and 
feet wide. Usually, however, the wor 
deadly serious and with strong eco: 
limitations. If the price is low, on! 
heavier, more easily removed bark is 
vested ; if the price is high, then the s) 
branches may be stripped. The usua 
is the ubiquitous machete, which mi: 
specially ground for the job. In the1 
of Loja and Cuenea, where bark-harv 





Lute 
whi 
whil 
qe 
hop 


that 





'die while standing do not sprout. 
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eoing on for two centuries, a special 


has 
kn is been developed for separating the 
hark ‘rom the wood, and men from this 
ree ire very expert in their knowledge of 
harks and how to handle them. 


After our first surveys, we came to the 
onclusion that for most efficient exploitation 
the trees Should be cut down. At first flush, 
this might sound like an extravagant waste 

natural resourees and a violation of all 
laws of conservation which we should en 
courage in ourselves and other nations—and 
we were accused of all these thines. How- 
ever, in the long run, we always managed to 
convince even our most determined oppo- 
nents of the advisability of cutting down the 
Cinchona trees. One of the ‘nost telling 
arguments is the fact that the stumps of cut 
trees have the ability to produce sprouts al- 
most at onee, and that in the course of a few 
years each cut tree becomes a whole cluster 
of new trunks. In this way, if the rest of 
the forest is left undisturbed, the natural 
resource will regenerate itself more or less 
automatically. On the other hand, 
which are stripped of part of their bark 
while standing are apt to die, and trees which 
It is a 
hopeless task to argue with the bark stripper 
that he must take bark from onlv one-half 
of a standing tree. To him, bark represents 
money or food or something he wants, and to 
leave bark on the trees is to him as distaste- 
ful as it is for us to have him take it all. 


trees 


As a special concession, occasionally, a man 
would agree to ‘take only half the bark from 
a tree, but then we would find out that his 
partner—the men usually work in pairs— 
was harvesting the other side, so that neither 
man was taking more than half the bark from 
the trunk! The important point of all this 
is that girdled trees which die do not regen- 
erate themselves and have no further value. 
Furthermore, a standing tree can be stripped 
of only a quarter to a half of the bark which 
can be gotten from a felled tree, and a much 
greater efficiency is reached in bark produc- 
tion by eutting the trees. The most impor- 


tant point to be made, and the one which 
appeals most to the logical Latin economists, 
is that almost 100 percent of the wild Cin- 
chona bark now being harvested in the 
Andean forests was worthless in the world 
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markets before the war, and presumably 


will be worthless again after the war, Just as 


soon as plantation bark containing from 7 to 
10 percent ol! Itate appears on the 


quinine su 


market. In other words, here was the chance 
to reap a harvest, to sell a commodity at a 
good price which under normal conditions 


could not be sold at all in the world market 


l 


So it was not difficult to prove that a law 


prohibiting cutting of the trees—even if if 


were observed—would result in an economic 
loss to the country which passed the law. 

In the beginning, one of the great gaps in 
our knowledge was how to dry bark most 
efficiently, with least loss of total alkaloid or 
the transformation of quinine to other and 
wide 


less valuable alkaloids. There is a 





CENTRAL BARK DRIER 
WITH A CAPACITY OF SEVERAL TONS OF FRESH BARK 
WAS PLANNED AS A BUYING CENTER. 


rHIS STRUCTURE 


spread superstition among the bark harvest- 
ers and dealers of every country which pro- 
duces Cinchona that sun-drying is injurious 
to the alkaloid content. We soon discovered 
that the greatest source of loss of alkaloids 
was fermentation, or ‘‘heating,’’ of bark 
which had been piled up wet and allowed to 
stand. Sun-drying was found to have no 
injurious effect ; in fact it is distinetly bene- 
ficial since it discourages fungus growth. 
Someone, in the early days of Cinchona plan- 
tations, remarked in print that 80° C. was 
the critical temperature for artificial drying, 
above which alkaloids would be destroyed. 
The basis for this recommendation may have 
been a careful, scientific study, but I doubt 


it. It is more likely to be somebody’s opinion 
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which just happened to get into print and 
has been copied painstakingly by everyone 
writing on the subject since. Anyhow, it is 
manifestly absurd to tell a group of Indians 
not to let their drying bark reach a tempera- 
ture above 80° C., or even to furnish them 
with thermometers. Where bark is to be 
dried in small lots near its origin it is simply 
spread out on bamboo racks or platforms 
under thatched roofs, and open fires lighted 
underneath them. Imagine trying to main- 
tain scientific precision under such econdi- 
tions! By trial and error methods and the 
use of a chemical thermometer, we finally 
arrived at a method of controlling the heat. 
We found that if the racks were 120 centi- 
meters (about four feet) above the ground, 
even a bright bonfire beneath would do no 
apparent damage. When heat from the fire 
was safe for the bark, we found that we 
could place our hands palm up on the bot- 
the racks over the bonfires without 
pain. Even the most primitive dweller of 
the primeval Andean forest can understand 
directions of this sort. We found that one 
square meter of rack can accommodate a 
hundredweight of wet bark and that fires at 
intervals of two meters under a rack two 
meters wide give satisfactory results. With 
practical information of this sort, we could 
advise a dealer on the size of the drier he 
must construct to handle the bark available 
to him, in order that no bark would ferment 
on standing and vet so that he would not 
overexpand. If an area was especially rich 
in Cinchona or if local conditions were such, 
through lack of materials or through exces- 
sive rainfall, that small driers could not be 
constructed in the forest, then a more effi- 
cient drier of greater capacity had to be 
built. It is obvious that when open fires are 
maintained under a rack covered with wet 
bark, much of the heat will escape at the 
sides and the process will take a longer time. 
Yet the investment of building a larger drier, 
in which the heat is directed through the 
bark by having the sides boarded up or ecov- 
ered with sticks and mud, ean hardly be 
justified in a small-seale business. In the 
Javanese plantations, where bark can _ be 
brought in from the same trees year after 
year in predictable quantities, the driers are 
very complicated and expensive machines 


tom of 


which dry the bark under controlled « 
tions. In the exploitation of wild b. rks 
however, the expensive 
might make the difference between profit 
loss to a small dealer. In the Andes on 
rarely finds deep, dry valleys which are raj) 
shadow deserts in the midst of areas 
excessive rainfall. In several localities 
{ecuador and Colombia it was_ possibl 
carry the wet bark several miles and di 

in the open air with a shelter or sometimes 
without any cover. In the rainy zone it js 
hopeless to dry bark without artificial heat 
I have seen bark kept under a shelter, 1 
exposed to rain but only to the air, whic! 
had not become completely dry at the end 
In the same region bark 


eost of an 


of three months. 
which had been painstakingly exposed to 
every bit of available sunshine for a mont! 
was not really dry. 

After the bark is dried it is packed fo: 
shipment in jute bags which will hold 100 
pounds. The dry bark, which has lost ap- 
proximately 70 of its weight, is 
tamped tightly into the bags, yet because o! 
its bulk a hudredweight of Cinehona bark 
is twice as large as a hundred-pound sack 0! 
sugar. The bulk of bark always creates 
problems in hauling and storing, yet several 
thousand tons of Cinchona bark were har 
vested and shipped during the last few years 

In Ecuador the bark was harvested on the 
outer flanks of the great Andean chain and 
always had to be brought over the top ot! 
either the eastern or western range in order 
to reach highways or railroads. Many of the 
original trails through the mountains were 
in such bad condition that they had to be 
extensively repaired or new roads built into 
bark-producing regions. Trails built for 
oceasional travel broke down soon when sub 
jected to everyday use by hundreds of men, 


percent 


horses, mules, oxen, or llamas carrying food 
and supplies in and Cinchona bark out. As 
soon as the bark reached a highway most 
difficulties were over, in spite of shortage 
gasoline and tires, and delays of every sort 
Sooner or later, by truck, train, or river 
boat, the bark reached a seaport—Callao 
Guayaquil, Buenaventura, or Barranquil!a 
—where it could be loaded onto ships bound 
for American processing plants, thus makiny 
all our work worthwhile. 
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“INTELLECTUAL” VERSUS “PHYSICAL” PEAK 
PERFORMANCE: THE AGE FACTOR 


By HARVEY C. LEHMAN 


PROFESSOR OF PSYCHOLOGY, 


ly THE chronological ages at which athletes 
achieve their peak performances are to be 
ascertained successfully, the following facts 
need to be taken into account: (1) The more 
vigorous skills, such as boxing, football, ice 
hockey, and tennis, tend to deteriorate rela- 
tively early, the median ages and the peaks 
of performance age-curves for each of these 
behaviors occurring prior to age 30. Other 
skills, such as rifle and pistol shooting, bowl- 
ing, duek-pin bowling, and billiards, which 
require less explosive outbursts of speed and 
energy for their successful performance, 
deteriorate more slowly. (2) At the time of 
exhibiting their best performances, certain 
kinds of more recently born athletes have 
been somewhat older than were their prede- 
cessors Within the same field of sport. Thus, 
the earliest pitching and batting annual 
champions of the two major American base- 
ball leagues were somewhat younger than 
were the major league annual champions 
during the decades just prior to the outbreak 
of World War II. 

Possibly, with the passing of time and the 
jincrease of public interest, professional base- 
tball has become so profitable financially that 

the stellar performer tends to participate 
itherein as long as he is able. This age in- 
hcrease may also be due in part to the fact 
‘that the more recently born athletes have 
‘learned better how to preserve and maintain 
their physical fitness. Be that as it may, 
when the ages of seven groups of earlier-born 
athletic champions were compared with the 
ages of seven groups of those more recently 
born, the field of sport being kept constant 
in each comparison, the later-born exhibited 
both older mean ages and also smaller stand- 
ard deviations from their mean ages in six 
/ of the seven comparisons. This finding could 
not be a result of conditions brought about by 
World War II, because all age data for ath- 
jletes presented herein were obtained prior 
_ to the outbreak of World War II. 


OHIO UNIVERSITY, ATHENS 


Detailed 


ages of greatest productivity in the 


comparison of the chronologica 


sclences reveals, likewise, a humber of com 
plicating factors. For example, men born 
from about 1775 to 1850 did their best crea 
tive work at somewhat younger chronological 
ages than did who were born 
1779. 


were 


men prior to 
Thus, in 12 of 15 comparisons that 
the the 


recent era were made at somewhat younger 


made, contributions of more 


average ages.' It seems clear, therefore, that 
if a valid comparison is to be made of the 
ages of greatest productivity in the several 
sciences the century of birth of the several 
kinds of creative thinkers must be kept con- 
stant. In order to accomplish this goal the 
creative works of individuals who were born 
more than about two centuries ago have been 
omitted the 
such omission resulted in a 


whenever 
dif- 
ference in the average age of achievement. 
Still another complicating factor was the 
finding that quality of output and quantity 
There- 


fore, no very accurate comparison of the ages 


from present study 


significant 


of output are imperfectly correlated. 


of greatest proficiency in the several fields of 
science can be made unless the contributions 
under consideration are first equated upon 
the basis of their quality or merit.’ 

One other explanatory remark should per 
Table 1 the number of 


creative achievements within each 


haps be made. In 
separate 
field of endeavor is purposely kept small be- 
cause, when the number of assembled cases 
is large, less select creative works are likely 
to be included in any given list. When less 
included, the average age 
shift either 
upward or downward, but more often the 
Hence, if care is 


works are 
of the performers is likely to 


select 


mean age moves upward. 
not taken to avoid it, when the ages of va- 
rious kinds of creative thinkers at time of 
stellar performance are found to differ, those 
age differences may be due to a difference in 
the quality of the performance rather than 


CS lod 


ahah lani 
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TABLE 1 


CHRONOLOGICAL AGES 


AT WHICH 


MEN HAVE 


MADE 


NOTABLE CONTRIBUTIONS TO VARIOUS SCIENCES, 
MATHEMATICS AND INVENTION 


Type of endeavor 


Practical inventions 

Mathematics 

Chemistry 

Physics 

Introduction or dis- 
covery of remedial 
drugs 

Anatomy 

Bacteriology 

Pathology 

Physiology 

Classical descriptions 
of disease 

Botany 

Geology 

Surgery 

Entomology 

Psychology 

Astronomy 


to the type of endeavor per se. 


Median ~ 


chronologi 


cal age 





|Number of 
works 


jindividuals 


33.36 
34.00 
34.00 
34.60 


34.70 
35.71 
36.50 
39.00 
39.33 


40.17 


| 40.33 


41.08 
41.75 
42.00 


| 42.58 


86 135 | 30-34 
27 42 20-24 
7 52 26-30 
44 80 30-34 
44 73 30-34 
70 86 | 35-39 
30 39 35-39 
84 107 | 35-389 
54 59 | 35-39 
52 77 ~+| 30-34 
50 | 144 | 30-34 
65 99 35-39 
76 103 35-39 
86 86 | 35-39 | 
50 85 | 35-39 

68 92 


| 40-44 


44.20 


Since the 


present study is concerned with achievement 
of the very highest merit, rather than with 
mere quantity of output, a studied attempt 
has been made to include herein only very 
select, and hence of necessity, small numbers 
of achievements within each separate field of 


endeavor. 


new hazard, since small 


But this precaution introduces a 
numbers of cases 


make for large probable errors in the means. 


Although the present writer has 
meet each of the above-mentioned dif; 
as best he could, this could be done o 
proximately. For example, the prol 
obtaining equally select creative wor! 
within diverse fields of science, some o} 
fields obviously are much more ba 
than others, could not be solved in a 
manner. Therefore, in studying 1; 
the reader should realize that for pe 
ances which have similar averages the 
ences in the median ages at time of acl 
may not be significant. For behaviors list; 
near the top, as compared with those list; 
near the bottom of the table, the median av: 
differences may be of genuine significan 
But one should not be too certain that ey 
this latter assertion is wholly valid. There. 
fore, in the construction of Figure 1 the dat 
for the several kinds of creative work liste 
in Table 1 have been treated collectively. 


Ages of Maximum Proficiency in Scien 
Mathematics, and Practical Invention. Fig 
ure 1 and Table 1 present the chronologic: 
ages at which approximately 933 decease 
creative thinkers either made or first 
nounced 1,059 outstanding discoveries in sci. 
ence, mathematics, and practical inventior 
The word ‘‘approximately’’ ‘“about”’ 
used here and hereinafter in referring to th: 
number of individual contributors becaus 
some individuals contributed to more 
one field of endeavor. If it may be assumed 
that the present writer has succeeded in his 


or 


; 


thal 
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FIG. 2. AGE VERSUS OUTPUT IN SCIENCE AND PROFICIENCY IN CERTAIN SKILLS 
Solid line, SAME AS FIGURE 1. Broken line, 1,175 CHAMPIONSHIPS IN 17 CLASSES LISTED IN TABLE 2 
attempt to include a good sample of man’s Athletic Success versus Scientifie Dis 


most notable discoveries and inventions in 
this figure may perhaps be re- 
varded as a generalized which 
shows the rise and fall of man’s best (or al- 
most his best) output in the fields indicated. 

In the construction of each of the age- 
curves that accompany this article the sev- 
eral graphs were reduced to a comparable 
basis, and proper allowance was made for 
the mortality rate, by a method that has been 
described previously.t If, regardless of the 
number of workers that remained alive, the 
50-vear-olds had contributed at the same 
average rate as did the 33-year-olds, the 
curve in Figure 1 would remain as high at 
the 50-year-old age level as it is at the 33- 
vear-old level. Actually, the curve exhibits 
a very noticeable descent beyond age 33, 
with no secondary peak at any of the older 
age levels. Figure 1 thus reveals that in 
proportion to their numbers men have made 
their outstanding contributions most. fre- 
quently to the indicated fields during their 
early thirties. 

When 5-year age intervals are used it is 
customary to employ age intervals 10-14, 
15-19, ete. Detailed study of the tabulated 
data revealed clearly that the most pro- 
ductive 5-year period was that from ages 31 
to 35, inelusive. In order to set forth this 


Ficure 1, 
age-curve 


finding most vividly, the conventional age 
intervals were therefore abandoned 
construction of Figure 1, and those intervals 
which best fit the assembled data were used. 


in the 


covery. In order to reveal its similarity to 
certain other age-curves, Figure 1 is repro- 
duced in Figures 2 to 6 inclusive and also in 
Figure 11. Thus, the solid line of Figure 2 
is identical with Figure 1. The broken line 
of Figure 2 sets forth, on the other hand, the 
ages at which the 1,175 important athletic 
championships listed in Table 2 were won. 
When age data were assembled separately 
for only the best, or almost the best, of 
those relatively less vigorous championship 
performances in which precision of move- 
ment and nicety of neuromuscular coordina- 
tion seem most likely to be the decisive fae- 
tors in winning, i.e., for golf, billiards, rifle 
and pistol shooting, bowling, and duck-pin 
bowling, and when data for only the last 
born 50 percent of the champion performers 
fields included, the broken 


Figure 3 


in these were 


was obtained. For con 


line of 


line of 
structing this broken Figure 3 age 
data for 577 championship 
were employed. But, since some individuals 
held their championships for more than a 
single year, the number of different perform- 


less than is the number of 


performances 


ers is somewhat 
performances. 
Figure 3 discloses an important fact that 
would not be known if only the mean and the 
The difference 
in the mean ages of the scientists and of the 
athletes pictured in Figure 3, at the time of 
their stellar performances, is 7.58 vears; the 
6.08 But 


median ages were available. 


age difference is years. 


median 
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FIG. 3. AGE VERSUS OUTPUT IN SCIENCE AND PROFICIENCY IN CERTAIN SKILLS 





Solid line, SAME AS FIG. 1. Broken line, 577 CHAMPIONSHIPS AT GOLF, BILLIARDS, RIFLE AND 


SHOOTING, 


BOWLING, AND DUCK-PIN BOWLING SKILLS OF THE NICEST NEUROMUSCULAR COORD 


these differences are due almost entirely to ning of the athletic championships ai 
the different rates at which the two curves recognition that was received therefo) 


of Figure 3 descend from their peaks. This regards the creative works, on the other 
difference is doubtless due in part to the fact along period of time must often have ela) 


that no time lag intervened between the win- between the birth of the great idea and 


TABLE 2 


AGES AT WHICH INDIVIDUALS HAVE EXHIBITED PEAK PROFICIENCY AT ‘‘ PHYSICAL’? SKILLS 


Number 
of 


cases 
89 


49 


64 


o 


Median Mean p 
an i chrono- chrono 
rype of skill : . ve 

“ logical logical : 
eae a (me 
age agi 

U.S.A. outdoor tennis’ champions 26.35 27.12 22 
Runs batted in: Annual champions of the two 

major baseball leagues 27.10 27.97 25 
U.S.A. indoor tennis champions 28.00 27.45 25-29 
World champion heavy-weight pugilists 29.19 29.5] 26 


Base stealers: Annual champions of the two 
major baseball leagues 29.21 28.85 26-: 
Indianapolis-Speedway racers and _ national 


auto-racing champions 29.56 20.18 27 
Best hitters: Annual champions of the two 

major baseball leagues 29.70 29.56 27 
Best pitchers: Annual champions of the two 

major baseball leagues 30.10 30.03 28-; 
Open golf champions of England and of the 

U.S.A. 30.72 31.29 28-, 
National individual ‘rifle-shooting champions 31.33 31.45 32 
State corn-husking champions of the U.S.A. 31.50 30.66 28-: 


World, national, and_ state pistol-shooting 


champions 31.90 30.63 31 
National amateur bowling champions 32.33 32.78 30-34 
National amateur duck-pin bowling champions 32.35 32.19 30-34 
Professional golf champions of Engiand and 

of the U.S.A. 32.44 32.14 9-3 
World record-breakers at billiards 35.00 35.67 30-34 
World champion billiardists 35.75 34.38 3 























tion of supporting evidence, verification 
» findings, ete. 


entific Discovery versus Starring in the 
Voves. The broken line of Figure 4 sets forth 
the suecessive chronological ages at which 
movie actors (males only) have been found to 
he ‘‘best money-makers.’’ <As here used the 
term ‘‘best money-makers’’ 
rs who were the leading box-office favor- 
ites during the vears 1915 to 1939, inclusive. 
The sourees from which age data regarding 


refers to those 


the best money-making actors were obtained, 
and some observations regarding the actors, 
are published elsewhere.* The broken line of 


Figure 4 presents age data for 1,770 best 


STELLAR PERFORMANCE 


AND THE AGE FACTOR 13] 
which descends more rapidly than does 
either of the curves of Fieure 4. In 
of the fact that the shapes of all 


view 
perform 


ance age-curves are in part a funetion of 


quality ot execution. one IS led to wonder 


Kieure 4 


just how well the two curves of 


would coincide if a perfect technique were 
available for equating the two behaviors 
shown therein upon the basis of their rarity 


or difficult, ot performance 
Contributions la NcIEenee, Philosophy. and 
Music. 


In Figure 5 the solid line which sets 
forth man’s most 


creative vears in science, 
practical invention = is 


mathematies, and 


plotted by 10-vear instead of by 5-vear inter 
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FIG. 4. AGE VERSUS OUTPUT IN SCIENCE AND BEST MONEY-MAKING MOVIE-ACTING 
Solid line, SAME AS FIG. 1. Broken line, 1,770 YEARS AT WHICH MOVIE ACTORS LED AT THE BOX OFFICI 
of different individuals, since the same actor able with the two other curves which appear 


is often listed among the best money-makers 
for several successive years. 

Although the solid line of Figure 1 is 
plotted again in Figure 4 by use of age inter- 
vals 11-15, 16-20, ete., those numerals which 
best fit the curve for the money-making ac- 
tors have been used along the baseline of 
Figure 4. This procedure, which has been 
repeated in Figures 5 and 6, explains why 
the peak of the curve for scientific achieve- 


ments seems to be slightly out of line (too far 
to the left) in Figures 4, 5, and 6. 

The slight difference in the shapes of the 
two curves of Figure 4 should be interpreted 
in light of the fact that a more select list of 
only 131 best money-makers yielded a curve 


in Figure 5. 

The dash line of Figure 5 presents the ages 
at which each of 97 noted philosophers, born 
from 1763 to 1850, either wrote or first pub- 
lished his one most widely quoted treatise 
recently 


The 97 philosophers are the most 


50 percent of a group studied by the 


The 


for the earlier-born 


born 
for excludine 


present writer reason 


age data 50 percent of 
the 
And the methods by which both the philoso 


philosophers has already been given. 
phers and the one most notable treatise of 
each were identified have been described pre 
viously.4. When 5-vear intervals were used, 
the resultant age-curve for the 97 philoso- 


phical contributions was found to be rather 
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FIG. 5. 
Solid line, SAME AS FIG. 1. 
1850). 


Therefore, the curve for the 
philosophical contributions was smoothed in 
Figure 5 by taking 10 years, instead of 5 
years, as the unit. This procedure increases 
the number of cases within each class inter- 
val. It thus eliminates irregularities and 
sets forth more clearly the general trend of 
the age differences. 


irregular. 


The broken line of Figure 5 is a composite 
curve which sets forth man’s most creative 
different forms of musical 
composition—a total of 557 select composi- 
tions by approximately 382 deceased com- 
The sourees from which data re- 
musical 


years in seven 


posers. 


AGE VERSUS OUTPUT IN SCIENCE, MUSIC, AND PHILOSOPHY 
Broken line, OUTSTANDING TREATISES BY 97 
Dotted line, 557 SELECT MUSICAL COMPOSITIONS BY APPROXIMATELY 382 COMPOSERS NOW DEC! 


NOTED PHILOSOPHERS 


curves of Figure 5 differ only slightly. KF. 
the three statistical distributions shown 
Figure 5 the mean age differences are sma 
and of doubtful significance. 

Although it is popularly believed that tee: 
age contributors have been much more 
merous in music than in other fields of e1 
deavor, the similarity of the three curves | 
Figure 5 suggests that reconsideration of thi 
foregoing hypothesis may be in order. [1 
spection of numerous lists of 
achievements in diverse kinds of endeay 
provides convincing evidence, not that thi 
youthful musical composer has been over 


youtht 
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FIG, 6. 


Solid line, SAME AS FIGURE 1. Broken 


garding the compositions were rated, but rather that prodigies in other lin 
obtained are given elsewhere.’ All three of work have all too often been underrated « 
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line, 2,635 LITERARY WORKS BY ABOUT 242 DECEASED AUTH( 























entirely ignored. In a very real sense these 
other prodigies have not been able to get the 
attention of so large an audience as have the 
teen-age contributors to music. 

Scientific Discovery versus Literary Pro- 
ductivity. The rise and fall of man’s best 
output in science, mathematics, and practical 
invention are shown again in Figure 6 by 
means of the solid line. The broken line of 
this figure reveals man’s most creative years 
in 18 types of literature—2,635 literary works 
by approximately 242 deceased authors. The 
sources from which data regarding the liter- 
ary selections were obtained have been pub- 
lished previously.* * The early ascent of the 
broken line of Figure 6 is probably to be 
accounted for in part by the fact that the 
literary works include numerous poems. 
And the late upward turn of the broken line 
of Figure 6 may be due in part to the fact 
that some of the prose selections used for con- 
structing this curve are less select than are 
the scientific contributions used for drawing 
the solid line of Figure 6. For the scientific 
discoveries, the average number of contribu- 
tions per individual contributor is 1.47. But 
for the authors the mean number of contri- 
butions per individual is approximately 2.75. 
The difference in the mean ages of the scien- 
tists and of the literary men at time of 
achievement is only 1.03 years. 
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Maximum Proficre ney at Billiards and Golf 
versus Painting in Oils. The solid line of 
Figure 7 presents the ages at which 153 of 
the world’s greatest artists either painted or 
first exhibited their one best oil painting. 
The method by which the 153 artists and the 
one best oil painting of each were identified 
The broken 
line of Figure 7 sets forth combined data for: 
(1) the ages at which 42 world billiards 
records were broken by professional perform- 
ers and (2) the ages at which 53 national 
professional golf championships were won 
either in England or in the United States. 
The age data for breaking world billiards 
records and for winning the golf champion- 


has been described previously.® 


ships were combined for constructing the 
broken line of Figure 7 both because the data 
for these two outstanding performances 
differ only slightly and also because both 
feats must have demanded the utmost in 
neuromuscular coordination. The irregular 
age intervals 17-21, 22-26, ete., are used in 
Figure 7 because, for each of the three skills 
pictured in this figure, maximum proficiency 
occurred at ages 32 to 36, inclusive. 
Although the two curves of Figure 7 
almost coincide from ages 19 to 39, inclusive, 
beyond age 39 the solid line which reveals the 
production of superior oil paintings sustains 
itself much better than does the broken line 
which reveals top-flight success at golf and at 

















P100% 
P80 
60 
40 
20 
l L L ry i = 2 4 ian a | aif i 
17 22 27 32 37 42 47 52 57 62 67 72 77 


Chronological Ages, 





FIG. 7. 
Solid line, 153 NOTABLE OIL PAINTINGS. 


AGE VERSUS PROFICIENCY IN BILLIARDS AND GOLF AND OIL-PAINTING 
Broken line, 


93 BEST PERFORMANCES AT BILLIARDS AND GOLF. 
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FIG. 8. 
DREN BORN IN UNITED STATES IN 1931. 


billiards. The difference in the mean ages 
of the oil painters and of the athletes under 
consideration is 7.76 years, the means being, 
respectively, 41.37 and 33.61 years. If only 
these mean ages were known, one would 
hardly have suspected that the two curves 
of Figure 7 would so nearly coincide from 
ages 19 to 39. Obviously age-curves can 
reveal facts which bare statistical averages 
are unable to reveal. 

The reader will perhaps find it easier to 
accept the early loss of maximum skill on the 
part of the golfers and on the part of the bil- 
liardists than to believe that a similar loss of 
skill overtook the oil painters during their 
early thirties. However, as has been ex- 
plained in a previous study,” the accompany- 
ing age-curves should be interpreted with 
constant awareness of the fact that they re- 
veal not the rate at which skill of the indi- 
vidual declines but merely those age levels at 
which peak performance is most often ex- 
hibited. Therefore, the long abrupt descents 
of the two curves of Figure 7 should be un- 
derstood to mean only that ages 32 to 36, in- 
elusive, are almost certainly the 5-year inter- 
val beyond which the typical performer has 
passed his zenith in the indicated fields of en- 
deavor. 


Composition of Poetry versus Burological 
Fecundity versus Marksmanship. The leg- 
ends beneath Figure 8 supply the informa- 
tion needed for its interpretation. All three 


AGE VERSUS MARKSMANSHIP, FECUNDITY, AND WRITING OF POETRY 
Solid line, 630 RIFLE AND PISTOL CHAMPIONSHIPS. 


Broken line, AGES OF FATHERS OF 2,039,811 cnn 


Dotted line, 797 NOTEWORTHY POEMS BY 82 WELL-KNOWN POETS 


curves of Figure 8 have been published sepa. 
rately elsewhere, together with comment. 
These curves are superimposed and repub- 
lished here because of their marked similar. 
ity. The conventional age intervals are used 
in Figure 8 because the data for man’s 
biological fecundity were grouped thus in 
the United States Census report. The sample 
of marksmen for whom data are presented by 
use of the solid line of Figure 8 is much 
larger and probably somewhat less select 
than are the two samples of marksmen for 
whom data are presented in Table 2. 


Chemistry Contributions versus Profes- 
sional World Championships at Billiards 
In Figure 9 the solid line presents age data 
for 52 very superior contributions which 
were selected by two out of three university 
chemistry teachers as among the 100 greatest 
chemistry contributions of all time. The 
broken line of this figure sets forth the ages 
at which 136 professional world champion- 
ships at billiards were either first won or re- 
tained. (The broken line of Figure 7 pre- 
sented data regarding what is probably an 
even more difficult feat, i.e., the breaking of 
world records at billiards.) 

For many activities usually thought of as 
being primarily of a ‘‘physical’’ nature, it is 
possible to find surprisingly similar age data 
in the realm of so-called ‘‘intellectual’’ 
achievement. For example, Figure 10 shows 
that for both football professionals’ and also 
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FIG. 9. 


AGE VERSUS OUTPUT IN CHEMISTRY AND PROFICIENCY AT BILLIARDS 


Solid line, 52 GREATEST CHEMICAL CONTRIBUTIONS OF ALL TIME (SELECTED BY THREE UNIVERSITY CHEM- 


ISTRY TEACHERS). 


for composers of lyrics and ballads® the one 
most proficient 5-year interval is that from 
ages 22 to 26, inclusive. This finding for the 
football professionals may remind one of the 
preference on the part of the United States 
military authorities for servicemen who are 
less than 26 years old. One can easily be- 
lieve that the ages of superior fighting ability 
and of superior football ability are concur- 
rent. But why should the best lyrics and 
ballads be composed most frequently by 


Broken line, 136 PROFESSIONAL 


WORLD CHAMPIONSHIPS AT BILLIARDS. SEE FIG. 7. 


youths who are the same age as football pro- 


fessionals? 


Scientific Discovery versus Geographical 
Discoveries and Explorations. Are geo- 
graphical discoveries and explorations ‘‘in- 
tellectual’’ or are they ‘‘physical’’ feats? 
Like all other human behaviors, they are at 
one and the same time both intellectual and 
physical. All thinking is regarded today as 
a biological phenomenon and the modern 
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FIG. 10. 
Solid line, 148 LyRICS AND BALLADS BY 36 POETS. 


AGE VERSUS FOOTBALL PROFESSIONALISM AND LYRIC-WRITING 


Broken line, 485 TOP PROFESSIONAL FOOTBALL PLAYERS. 
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FIG. 11. 
Solid line, SAME AS FIG. 1. 


AGE VERSUS OUTPUT IN SCIENCE AND GEOGRAPHICAL EXPLORATION 
Broken line, 202 GEOGRAPHICAL EXPLORATIONS AND DISCOVERIES (INCLUD! 


POLAR EXPLORATIONS) BY 152 PERSONS’ NOW DECEASED, AVERAGING 1.33 ACHIEVEMENTS PER INDIVID 


psychologist regards as futile the ancient 
attempt to distinguish between intellectual 
and physical performances. From this point 
of view the title of the present study is a 
bit naive. The title was chosen because of 
the traditional use of the words ‘‘physical’’ 
and ‘‘intellectual.’’ 

In Figure 11 the solid line is a reproduc- 
tion of Figure 1. The broken line of Figure 
11 reveals the frequency with which notable 
geographical discoveries and explorations 
(including polar explorations) have been 
made at suecessive age levels..° Oddly 
enough, men seem to have explored and dis- 
eovered important geographical facts with 
about the same frequency at different ages 
as they have made their other more impor- 
tant discoveries. 


Concluding Remarks. It may require more 
intellectual acumen to formulate a fruitful 
hypothesis and to decide upon the kind of 
data that need to be collected, and how to as- 
semble them, than does the actual work of 
collecting the factual data. In order to make 
proper allowance for time elapsing between 
the inception and completion (time lag) of a 
brilliant scientific study, each scientist’s 
creative work would have had to be made a 
separate research problem, requiring so much 
time and energy that this study could hardiy 
have been published at all. Therefore, 
secondary sources have been used, and time 
lag has been ignored except in that minority 


of instances in which the amount of time lay 
was specifically mentioned in the secondar 
source. When time lag was thus ascertaine 

fractional credit was allotted equally to those 
age intervals during which a given idea was 
being developed. However, for the reasons 
stated above, it seems probable that on the 
whole this procedure has yielded age-curves 
which are slightly overgenerous rather than 
undergenerous to the older age groups. 

In this study we have purposely avoid 
consideration of the ages at which various 
types of leadership are acquired and re- 
tained. It has been shown in an 
study that in our present-day society posi- 
tions of authority, prestige, responsibility, 
and influence tend to be vested in (or gravi- 
tate to) middle-aged and elderly individ- 
uals... The present discussion is limited, 
therefore, to the several types of perform- 
ance cited herein. For these there is perhaps 
much more overlapping in the modal ages of 
peak performance than might have been 
anticipated. 

For mathematicians, for inventors, and for 
the several other kinds of creative thinkers 
listed in Table 1, the median ages at time of 
contributing their best (or almost their best 
work range roughly from 33 to 44, inclusive. 
But when the contributions of Table 1 are 
treated collectively, the one year of maximum 
productivity (the modal year) is age 33. 

For seven kinds of choice musical selec- 
tions the median ages of the composers at 
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time of composition or first publication range 
from 27 to 42, inclusive. When assembled 
into a single statistical distribution, however, 
the modal year for the composers is age 33. 
For the authors of eighteen types of superior 
literary works the median ages at time of 
contributing range from age 26 to age 44, in- 
elusive, almost the same age range as that 
found for the composers. But when the 
literary contributions are combined in a 
single tabulation, the one year of maximum 
output is age 32. 

The above observations possess additional 
interest in view of the finding that the more 
important championships at golf, billiards, 
rifle and pistol shooting, bowling, end duck- 
pin bowling, have also been won most fre- 
quently at ages 31 to 36, inclusive (see 
Figure 3). For movie actors and for the 
more recently born philosophers maximum 
success has been attained most often at age 
32. For oil painters the best work has been 
done most frequently at not later than age 
34.8 Collectively, the writer’s investigations 
to date reveal, for the following rather 
diverse types of performance, that peak at- 
tainment is most likely to be achieved during 
and early thirties :'? 

1. Golfers—professional champions, and the most 
recently born 50 percent of the Open Golf Champions 
of England and of the United States. 

2. Billiardists—World Record Breakers and the 


most recently born 50 percent of the World Cham- 
pions. 


3. Pistol shooters—Individual World, National, 
and State Champions. 

4, Rifle * shooters—Individual National Cham- 
pions. 

5. Bowlers—National, Individual, and All-events 
Champions. 


6. Duck-pin bowlers—National Champions. 

7. Composers of seven types of choice musical 
selections. 

8. The authors of eighteen types of select literary 
works, 

9, Painters in oil and etchers (see Ref. 8). 

10. The most recently-born 50 percent of the 
kinds of creative thinkers listed in Table I. 

11. The most recently born 50 percent of th 
greatest philosophers. 

12. Best money-making movie actors (see Ref. 3). 

13. Geographical discoverers and explorers. 
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For the intellectual perf 


listed above the probable error is about 7 or 


nore ‘ormances 


8 years. For the less intellectual perform- 
ances the probable error is approximately 4 
or 5 years. These probable errors are 
they 
type of achievement, quality of 


ap- 


proximate only; vary somewhat with 
execution, 
On the whole it seems 
apparent that the nicest neuromuscular ¢co- 
ordination the best 


must oecur (most frequently) at very nearly 


size of the sample, ete. 


and creative thinking 


the same chronological age level. This seem- 
ing agreement in such widely different fields 
of endeavor, as regards the age level at which 
peak attainment is most likely to be achieved, 
seems too good an agreement to be the result 
Could it result largely 
from some fundamental characteristic of the 
human organism—something in the nature 
of a fixed order of human development? It, 
of course, is much too early to answer such a 
How- 


something 


of mere coincidence. 


query as this with great positiveness. 
ever, these data seem to conceal 
that needs to be explained and which, when 
better understood, can hardly fail to be of 
utmost importanee to Homo sapiens. 
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ELEcTRICAL communication embraces a 
number of arts, such as telegraphy, te- 
lephony, radio broadeasting, and television, 
that in their early development seemed 
widely different but today are recognized as 
based on common principles of physics and 
electrical engineering. The separate arts 
differ most obviously in their terminal ap- 
paratus—a telephone transmitter for trans- 
mitting information in the form of spoken 
sounds does not look like a teletype sender 
for printed words nor like the picture-send- 
ing equipment of a ‘‘facsimile’’ system or 
of a television system. Nevertheless, all 
these instruments operate on common prin- 
ciples. 

It is in the means for transmitting energy 
electrically between the various types of ter- 
minal apparatus that there is the greatest 
similarity. For example, in the long-lines 
plant of the Bell Telephone System a pair 
of conductors may at one time be carrying 
a telephone conversation and a little later, 
if the traffic requires, the same conductors 
may be used for the simultaneous intercon- 
nection of twelve teletype senders and print- 
ers; or they might be required to carry a 
program between a studio and a broadcast- 
ing transmitter, or for that matter, a pic- 
ture from one newspaper to another. Much 
of the equipment will serve equally well for 
any type of electrical communication. Even 
when it comes to television, where the re- 
quirements are more severe because a com- 
plete picture must be transmitted every 
thirtieth of a second, there is still similarity 
of equipment and a common basis of prin- 
ciples. A wire or radio system, however, 
which can transmit a television program can 
be used, alternatively, for the simultaneous 
transmission of several hundred different 
telephone conversations; or, if required, it 
could transmit without mixing them several 
scores of ordinary sound programs for broad- 
casting stations. 

In electrical communication the necessary 
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operations have to do with either the trans. 
mission of the desired signals or the switeh. 
ing, routing, and control of channels oye 
which the transmission takes place. The 
second group of operations is often as diff 
cult technically and as expensive as tl 
transmission itself. Two schoolboys with 
telegraph line between their homes do no: 
encounter this second problem of commuui- 
cation, but a telegraph company does 
Whether its channels for communication ar 
entirely wire or partly radio it wishes t 
use these facilities to their fullest, getting 
through as many messages per hour as pos. 
sible so as to reduce the cost per messag 
That is one reason, for example, why ma 
chine sending from perforated tape and 
reception by teletype has replaced the oli 
manual system of telegraphy; the machin 
can be set to run steadily at the fastest rate 
the apparatus and channel can take. 

The problem of switching and controlling 
channels becomes most complex for telephon 
service in metropolitan areas where connec- 
tions must be made between hundreds of 
thousands of subscribers. In a telephone 
central office, therefore, whether manually 
operated or mostly under dial control, there 
is always for each subscriber many times as 
much equipment as he has in his home. 

In the electrical transmission of informa- 
tion the operations are basically the same 
whether the signals to be transmitted are 
according to a code of telegraphy or tele- 
type; or according to the codes of spoken 
language or of music; or according to ar- 
rangements of light and shade, as in picture 
and facsimile transmission or in television; 
or according to special and arbitrary codes, 
such as are required in remote control by 
electrical mechanisms whether in industria 
processes or in military operations, such as 
the electrical gun director of anti-aircralt 
batteries. Four operations are essential in 
every case, but two others are necessary i 
all except the simplest systems. 
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All these various operations are most 
asily explained by beginning with those 
corresponding to the ordinary transmission 
of speech. First there is required a power 
source to generate an effect that can be trans- 
mitted from the speaker to the listener; this 
source consists of the diaphragm and larynx 
‘the speaker. The next requirement is a 
means for varying the effect so that it will 
onvey the information it is to carry. The 
acoustic output of the larynx is therefore 
modified—modulated is the proper technical 
word. This is accomplished in the reson- 
ating chambers of the mouth which are con- 
trolled by tongue, palate, and lips. The next 
requirement is a medium which can transmit 
the modulated effect. And fourth and last, 
a mechanism is necessary that can detect the 
effect—or, In more general terms, that can 
demodulate and derive the information. The 
transmission is accomplished, of course, by 

a wave motion of air molecules, and the 

demodulation by the ear of the listener. 

In their electrical counterparts these four 
basie processes are conveniently traced by 
considering suecessively an ordinary house 
bell-cireuit, a telegraph hook-up and the 
simplest telephone. In the bell circuit a bat- 
tery is the usual source of power; wires form 
the connecting medium through which can 
flow the electrical current; the push button 
is the modulating mechanism which varies 
the eurrent from none to a maximum when 
it is pushed; and the ringer is the de- 
modulator. 

It is to be noted, that this simple circuit 
is limited in the information it can transmit 
—all it can tell a person in the house is that 
someone is at the door. By a simple code of 
long and short rings, intimates of the family 
can transmit somewhat more information. 
For more complete information a more elab- 
orate code is required, such as those of teleg- 
raphy, but for such a dash-dot code push- 
button and ringer are awkward or unsatis- 
factory instruments; hence they are replaced 
by the telegraph key and the sounder which 
click-elacks with each down-and-up of the 
key, 

This explanation of simple telegraphy does 
not follow the historical order of its develop- 
ment and so would seem to minimize the re- 


ELECTRICAL COMMUNICATION 39 


markable invention of Samuel F. B. Morse. 
Such, of course, is not the intent, for the only 
purpose here is to make clear the basic prin 
ciples of all electrical communication. In 
is convenient to pass lightly 
Alexander 


the same way it 
over the wonderful invention of 
Graham Bell and to consider the present tele- 
phone as the next step in this exposition. 

In a telephone system the key of Morse, 
which could vary the current only from no 
current to full current, is replaced by a tele- 


In one form—the sim- 


the transmitter is 


phone transmitter. 
pl St ior this exposition 
resistance, loosely 


a variable formed by 


packed grains of carbon which respond by 
packing more closely or less closely as the 


transmitter diaphragm vibrates back and 
forth under the alternating pressure of the 
sound waves of the speech. The battery 
current is thereby modulated in essential con- 
formity to the sper ch. The receiver, like the 


Morse sounder, is an electromagnet, but its 
armature is a thin diaphragm which ean re- 
spond accurately to the variation in the cur- 
rent that the transmitter diaphragm causes; 
and so this diaphragm vibrates Just as does 
that of the transmitter and sets the adjacent 
air into similar vibration, reproducing the 
sound. 

The four essential operations of electrical 
communication are thus seen to be: genera- 
tion of a current or other effect suitable for 
transmission, its modulation to put in the 
signal, its transmission, and its demodulation 
the signal. In pie- 


re-create 


to recover, to 
ture transmission, for example, the current 
is varied to correspond with the intensity of 
light reflected from (or transmitted through, 
when seanning films) the detail of the scene 
which the transmitter is observing. At the 
light-producing 
light of 


also the 


terminal there is a 


W hich 


other 
mechanism responds with 
corresponding intensity. These are 
essential elements in a television system. 
The modulator and the demodulator go in 
pairs; corresponding to the telephone trans- 
mitter, which responds to sound, there is 
a receiver which The 
former is sound-sensitive, the latter sound- 
active. Similarly, as noted above, in fae- 
simile and television one element in the sys- 
tem is light-sensitive and the other light- 


reproduces sound. 
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active. In a teletype system one responds 
to finger pressure, and the other, in effect, 
re-creates a finger pressure on a typewriter 
key. 

The cause of the modulation does not have 
to be sound waves or light, as in the fore- 
going instances; it can be an electric cur- 
rent, as it is in the ordinary radio trans- 
mission of today. In early radio telegraph 
systems—which in those days were called 
wireless—this was not so; a current suitable 
for radio transmission was generated and 
supplied to the transmitting antenna and 
this current was modulated by a key in cir- 
cuit with it exactly like the modulation of 
a battery current by a key in a wire tele- 
graph system. Today in all radio systems 
for telegraphy, telephony, or television, the 
current for the antenna is modulated by cur- 
rent which comes from an ordinary wire 
system for telegraphy, telephony, facsimile, 
or television. 

Radio uses in its sending antenna—and 
thereby establishes in a receiving antenna— 
a high-frequency alternating current. In the 
other systems so far considered in this article, 
the current which is modulated is a direct cur- 
rent like that from a battery. In the circuit 
connected to the battery, current flows in 
only one direction, determined by the way 
the battery terminals are connected. If a 
switching arrangement were-introduced to 
flip-flop the battery connections, sending cur- 
rent through the circuit alternately in one 
direction and then in the other, the current 
would be called alternating. Unless the al- 
ternations took place very frequently, e.g., 
well above the audible limit, such an alter- 
nating current would be entirely unsatisfac- 
tory for telephony, since the slowly alter- 
nating current would dominate and mask 
the speech it was earrying. The current 
from power lines of public utility companies 
is alternating current. Its frequency is 60 
cycles per second. That means that the cur- 
rent starts in one direction, rises rapidly to 
its maximum, decreases to nothing, reverses 
direction, increases to the same maximum in- 
tensity in this reversed direction and then 
decreases to zero current; and it goes through 
this whole cycle of variation 60 times a sec- 
ond. That cycle of variation is typical of 


alternating currents. Note also that ‘‘fy 
quency’”’ is ‘‘the number of cycles ea 
second.’’ 

In an antenna a current of such low fre. 
quency as the usual power current wou! 
produce an entirely negligible amount 
radiation. The higher the frequency, other 
things being equal, the more the radiation 
For radio transmission currents are used 
which have frequencies in the hundreds 0; 
thousands; for example, WNYC in Ney 
York City, which has a frequency of 830,(( 
eyecles per second or as more convenientl; 
stated, 830 kiloeycles, is about in the middle 
of the broadeasting range. Still higher fre. 
quencies are used for oceanic transmission 
television, and many other purposes. 

In radio transmission a current of hig! 
frequency is supplied to the transmitting 
antenna. This current 1s modulated in ac. 
cordance with a much lower frequency cur. 
rent upon which has been impressed by 
previous modulation—as in telegraphy and 
telephony—the signal which it is desired t 
transmit. Any effect produced by the cur 
rent in the antenna is radiated and causes 
in a receiving antenna a corresponding but 
much smaller current. This is then demodu- 
lated—‘‘detected’’ was the earlier word, in 
days when the only wireless transmissio) 
was telegraphic—and this demodulated ew 





rent is equivalent except in strength to the 
current which originally modulated the high- 
This detected current 
then travels over a wire cirecuit—short or 
long as circumstances dictate—to the receiv- 
ing equipment, such as telephone receiver, 


frequency current. 


loudspeaker, or teletype, where the final stag 


of demodulation is accomplished and the in- 


formation it contains is made available. 


This whole operation is conveniently de- 
scribed, in the usual technical terms, by say- 


ing that the audio-frequency current of a 


telephone or telegraph line is caused to modu- 


late the radio-frequency current so as to bi 
carried by radiation to the distant station 


There demodulation of the antenna’s radio- 
frequency current takes place in two steps. 
the first to produce a current equivalent in 
significance to the audio-frequency current, 
and the next to derive the significance em- 


bodied in this audio current. 
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The process of successive modulation or 
demodulation can be repeated. In so-called 
‘carrier current’’ systems in the wire tele- 
phone plant of the Bell System an audio- 
frequency current derived from a telephone 
transmitter is caused to modulate a current 
well above the audible range ; and this modu- 
lated current, in turn, is caused to modulate 
q still higher current. By successive opera- 
tions of modulation a signal can be given a 
higher and higher frequency. Demodulation 
also ean be accomplished in separate succes- 
sive steps; and these steps can be chosen as 
desired, provided only that the total of their 
operations reduces the frequency of the re- 
ceived signal to the audio-frequency of the 
originating signal. 

The fact that in radio transmission a sig- 
nal, or a signal-bearing current, modulates 
a current of high frequency suitable for the 
desired jump through space is the explana- 
tion of the multichannel characteristic of 
radio. A large number of different signals— 
speech, music, or code—can be transmitted 
simultaneously over the same route, without 
mutual interference—provided that each sig- 
nal is carried by a different frequency. In 
ordinary broadcasting there can be sent out 
a different program for every 10,000 cycles 
difference in the frequency of current used 
in an antenna. (That is true only of so- 
called amplitude modulation and even then 
depends upon the precision—and hence size 
and cost—of the radio receiver. In so-called 
frequency modulation the difference in ‘‘car- 
rier’’ frequency of stations is usually 200,- 
000, instead of 10,000, cycles per second.) 
To avoid interference between radio stations 
assigned to different frequencies there must 
be stability in the frequency of their carrier 
currents; this condition is accomplished 
usually through the use of tuning elements 
made of quartz. It is even more important 
that receiving stations shall be able to tune 
sharply to the desired transmission, accept- 
ing that and suppressing currents of all fre- 
quencies outside the desired frequency 
“‘band.’? These requirements are over and 


above any advantage in discrimination due 

to directional transmission and reception. 
The ether, in other words, is a medium 

adapted to multichannel transmission pro- 
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vided that to each channel is assigned a dis- 
tinctive band of frequencies and the receiv- 
ing equipment is similarly discriminating. 
Whenever the ether, wire, 
atmosphere, or sea water, is to carry simul- 
taneously and without more 
than one message there must be performed 


same medium, 


interference 


appropriate operations of selection, of which 
the tuning of home radio sets is a crude ex- 
ample. This is the fifth of the six opera- 
tions which are basic to electrical communi- 
cation. 

Selecting according to frequency, years 
ago, made possible the simultaneous trans- 
mission over a single pair of wires of a tele- 
phone conversation and a telegraph message. 
A telegraph signal manually sent occupies a 
frequency band from about zero to a hun- 
dred or so Cc cles per second. <A telephone 
conversation requires a frequency band from 
about 200 cycles per second up to two or 
three thousand. At the central long-dis- 
tance office where they are received they can 
be separated by a ‘‘composite set,’’ formed 
by inductances and capacitances, which lets 
through the telephone currents but diverts 
the telegraph currents toward their own re- 
ceiving station and its sounder. 

That was an early instance of multichan- 
nel operation, involving selection according 
to frequency. In a manner similar to that of 
radio transmission, using different frequen- 
cies to carry different messages, wire systems 
have been constructed which permit as many 
as 480 simultaneous but independent tele- 
phone messages. 
wire so-called carrier 


svstems 


In such 
current systems over coaxial eable—the sig- 
nal-bearing currents during transmission are 
highly attenuated, that is, weakened. The 
physical explanation is difficult and usually 
expressed with mathematical symbols, but 
the fact 
in traveling along wire lines, even perfectly 


remains that alternating currents 


insulated lines, suffer continuous reduction 
in streneth, and more so in higher frequen- 
cies than in lower. In extreme eases the cur- 
rent may be reduced ninety percent a mile. 
That means a mile out it will be only one 
tenth its original value; and only a tenth of 
that, or one hundredth of its original, two 


miles out. Such weakening will soon make 
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the signal too small to affect the receiving 
apparatus, as well as so feeble as to be 
drowned out or masked by any interfering 
currents that may be picked up en route. 
Therefore, amplification along the route is 
necessary ; this is accomplished by introduc- 
ing electron tube amplifiers in proper circuit 
arrangements at regular intervals along the 
line. 

This operation of amplification is the sixth 
of the operations required in electrical com- 
munication. These operations may now be 
summarized as follows: generation (of a cur- 
rent of appropriate frequency—remember- 
ing that the direct current of ordinary 
telephony is zero-frequency) ; modulation; 
transmission; selection, according to fre- 
quency ; demodulation; and amplification at 
any stage where it is desired. In radio, am- 
plification can be introduced only at the ter- 
minals, first to build up the signal before 
supplying it to the antenna, and second at 
the receiving station to increase the feeble 
effect to adequate intensity. At the latter 
station amplification may be introduced im- 
mediately upon reception and before any 
demodulation; and successively after each 
intermediate demodulation until the audio- 
frequency is supplied to the final demodu- 
lator which re-creates the signal. Along wire 
lines, whether carrying the audio-frequencies 
of ordinary telephony or the higher frequen- 
cies of carrier-current transmission, ampli- 
fication can be introduced where and as re- 
quired. 

Electrical communication can be described 
in terms of signals and terminal apparatus 
as telegraphy, telephony, television, ete. It 
can also be described in terms of the medium 
through which transmission takes place, as 
through wire or by radio through the ether. 
The wire medium may be ordinary open 
wire, twisted pairs in cable sheaths, coaxial 
conductors where one is a cylinder surround- 
ing the other, or so-called wave guides which, 
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in effect, are metal pipes that enclose ; 
tion of the ether and guide transmiss 
These media differ characteristically 
efficiency with which they can transmit 
rious frequencies, but within those limits a 
when supplied with properly modulated @, 
rent all of them can transmit signals of ; 
of the kinds previously mentioned. Tray; 
mission also can be conveniently classifi 
according to frequency; for example, aud; 
wire-carrier, and radio. The upper rang 
of wire-carrier frequencies overlaps the rang 
of frequencies used for ordinary broadcast. 
ing. The radio range, however, exte 
many times higher. The frequencies near its 
presently practical upper limit are also thos 
which are suitable to wave guides. 

Summarizing, it is to be noted that 
electrical communication the historic diy 
sions, like telephony or radio now overla 
and are no longer sharply distinguished 
In any communication system, however, wi 
be found four, or more, of the six basic opera- 
tions' of generation, modulation, amplifica- 
tion, transmission, selection and demodula- 
tion. 

1 Using the terminology of this article there a1 
cases where the operations of generation and modi 
lation are performed by a single piece of equipmer 
as in the sound-powered telephone. In this inst 
ment, which was the first to be invented by Bell, th: 
sound waves vibrate a diaphragm in the field of a 
permanent magnet and so generate corresponding 
currents in a surrounding coil. In principle, 
transmitter is just the ordinary receiver. Conversa 
tion is possible between two ordinary telephone r 
ceivers, speaking into one and listening to the other. 

For simplicity in the preceding discussion th 
operations of converting energy of wave motion 
air into signal current and vice versa have been called 
modulation and demodulation. It is usual, howeve1 
to restrict the terms modulation and demodulation to 
shifts in signal frequency and not to apply them 
where energy changes from one medium to another, 
as from electromagnetic to acoustic. Strictly speak 
ing, the key, the telephone, the receiver and sounder 
are not modulators or demodulators. But little is lost 
by so calling them; and much, it is believed, is gained 
in simplicity of exposition. 
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ABIOLOGIST REFLECTS UPON OLD AGE AND DEATH’ 


By FRANCIS B. SUMNER 


SCRIPPS INSTITUTION OF OCEANOGRAPHY, LA JOLLA, CALIFORNIA 


A year ago I passed the biblical milestone 
of three-score-years-and-ten. One who has 
done this must admit to being an ‘‘old man.’’ 
Now and then, we hear the boastful claim 
of aman of my age that he ‘‘feels as young as 
he ever did.’’ I make no such absurd claim. 
While keeping up, to a limited extent, my 
professional labors, | am conscious of both 
physical and mental deterioration. I shall 
not discuss the former. Few persons outside 
the medical profession are interested in senile 
pathology. But the mental life of an aging 
man, if honestly told, may present some 
points of interest. 

The chief change which I can detect is an 
obvious and familiar one, the lack of driving 
power. It takes me longer than formerly 
to think a thing through, and I am less likely 
to be successful in the attempt. I find it 
increasing!y difficult to concentrate upon a 
problem or even a simple bit of reading. 
Also mental fatigue ensues far sooner. That 
earlier enthusiasms have largely waned is, 
of course, part of the same psychophysical 
picture. 

On the whole, the world appears less 
vividly real to me now than in earlier life. 
My sense-organs are nearly as keen as ever, 
but some sort of subtle veil seems to have 
interposed itself between me and the rest 
of things. Impressions, whether of per- 
sons or objects, are likely to require repeti- 
tion if they are to register beyond the passing 
moment. And when repeated they often 

* This essay is offered in the conviction that scien 
tists as a class are ‘‘tough minded’’ enough to face 
every aspect of reality, even some of those aspects 
which may be repulsive to more timid souls. I am 
firmly of the belief, too, that the discussion which 
follows relates to matters which are susceptible of 
scientific approach, and that it is, therefore, strictly 
relevant to the pages of a journal of popular science. 

In fairness I should state that this essay was 
commenced, and most of it written, as much as ten 
years ago. This circumstance should be borne in 


mind by anyone interested in evaluating the present 
mental status of the author! This discussion has 


been revised from time to time, however, and it rep- 
resents my present views upon the topics dealt with, 


come to me as wholly new experiences. Or 
at least they seem so until I have had time 
to recollect. 

The failing memory of the old is only too 
familiar to everyone, whether he has already 
experienced it or has merely witnessed it in 
Almost equally familiar is the distri- 
I can, 


others. 
bution of remembered facts in time. 
for example, recall the scientific names of 
some animals and plants which I learned in 
my teens, and which I have seldom thought 
of since. Nowadays, the names are far less 
likely to stick. In some eases, too, I remem- 
ber more of the contents of a book which I 
read in my student days than of one which 
Naturally, learn- 
ing has become a much more difficult task. 


I read a year or two ago. 
From time to time I am made aware that 
some recent experience has dropped out of 
And I reached, some 


stage 


my mind completely. 
that rather 
when I halt abruptly in conversation baffled 


years ago, embarrassing 


by some elusive name or word with which I 
may have been familiar most of my life. 

I have not followed the findings of present- 
day psychologists regarding these phe- 
nomena—whether they 
marily to a failure in the mechanism of 
attention, or to a deterioration in the quality 
of the material in which the records are re- 
gistered, or to something different from 
either of There is, or 
obvious explanation of the greater persist- 


are attributed pri- 


these. course, one 
ence of earlier memories which would seem 
to have inherent 
partial explanation of the facts. 
the first experiences on the ground and they 
pre-empted the territory to the exclusion 
of later arrivals. One’s capacity for the 
storage of these records must, at best, be 


some probability as a 


Those were 


limited. 

I can fully confirm the general belief that 
original ideas are chiefly the products of 
I should be hard put to it, 


‘ 


younger minds. 
I admit, to define an 
think that we all mean 
same thing by the words. 


‘original idea,’’ but I 
pretty much the 
They are things 
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which frequently seem to come to us from 
without, which ‘‘enter our heads,’’ as we 


say, with or without a previous period of 
mental effort. Yet, curiously enough, we 
prize them as the most nearly our own of all 
our Whatever their source, 
they pay much less frequent visits to the 
senescent brain. Much that we say and 
write in our later years is material which 
we threshed out earlier in life. It may 
seem to be new at the time of its final emer- 
gence—possibly we may never have said it 
before—but the matter, in many cases, was 
thought out years earlier. Most of the ideas 
and points of view in which I take any 
personal pride at the present time I can 
trace back to the third or fourth decades of 
my life, or perhaps earlier. 

Nevertheless, I do not think that the facts 
justify the youthful conception of an old 
man’s thinking as being the mere mechanical 
repetition of mental processes which were 
started in earlier life and are continued only 
through force of habit. A considerable 
capacity remains for the rearrangement of 
old elements into new patterns. Even the 
dotard who tells the same story for the hun- 
dredth time probably makes some little 
variations in telling it. 

On the credit side of the account there is 
the generally conceded advantage of the 
older man from the standpoint of experience. 
His mental machinery may lose in efficiency 
with the lapse of time, but it has an in- 
creasing stock of knowledge at its disposal. 
And this stock of experiential material keeps 
on growing throughout life, or at least until 
senile amnesia gets the upper hand. Some 
time one of our experimental psychologists 
—if one has not already done so—will plot 
the curves of growing experience and of de- 
clining power in the life of the average man 
and determine the point at which the com- 
bined values of the two variables give the 
highest sum. This will reveal the time at 
which the ‘‘ripened judgment”’ of later life 
reaches its peak, at least for that mythical 
being, the ‘‘average man.’’ One would have 
needed entirely different curves for Justice 
Oliver Wendell Holmes, Doctor W. W. Keen, 
or James McKeen Cattell. 

Old age is frequently pictured as a bleak 


possessions. 
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‘ 


period—the ‘‘winter of life.’’ This, as , 
all know, is subject to numerous exceptio, 
but statistically the picture is little exay 
gerated. The aging person not only lose 
some of his chief sources of enjoymen; 
but in a greater or less degree he loses }i 
eapacity for enjoyment. On _ the 
hand, his sources of suffering usually jy. 
erease, while his capacity for suffering 
probably little diminished. ‘‘The best is ye: 
to be’’ is a beautiful expression of pietist 
optimism, but it is worth noting that the 
author of these words was far from having 
reached ‘‘the last of life, for which th 
first was made.’’ Another poet is perhaps 
more realistic when he speaks of the “‘lean 
and slippered pantaloon.’’ 

There are many, let us grant, who pass 
serenely through this period of life to tly 
end, and are able to say with truth that 
they are happy. In general, it is likely that 
such persons have not suffered the worst o/ 
the ‘‘slings and arrows of outrageous for- 
tune.’’ However, the chief explanation 
doubtless not to be sought in external cir- 
cumstances. Their happy state is a state 
of mind, dependent upon their temperament 
and their philosophy of life. So far as thes: 
are matters of organic inheritance, we can ( 
little to control them. The most sanguine 
eugenicist has not proposed a way of breed- 
ing for optimism. But the probability is 
that temperament and Weltanschauung are 
in no small degree the product of early en- 
vironment. If so, the ideal education would 
be that which would train the individual to 
face life, and in the end old age and death, 
not only courageously but contentedly 
How far we are from such a goal is evident 
from the fact that few persons 
the word edueation with guidance in these 
directions. 

This last is the traditional sphere of 
religion. But religion, in the sense in which 
most of the world uses the word, is rapidly 
losing its hold upon thinking persons. 
Plainly, some more intelligently conceived 
means must be found of bringing people to 
‘faccept the universe’’—to appreciate its 
beauty and blink its hideous cruelty. 
This key, when found, will consist in a 
drastic remodeling of our psychophysical 
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reaction patterns and not in the establish- 
ment of mystical relations with any outside 
“The Kingdom of God is within 
you!’ But only the wildest enthusiasts 
would date our arrival at this goal within 
any specified number of generations. In the 
meantime, those who are dominated by wish- 
ful thinking, along with that vast multitude 


pt ywer. 


who seareely think at all, will take comfort 


b>] 


in the notion of a ‘‘future life. Perhaps it 
is best so, at least for those who are not likely 
to be disillusioned by the growth of their own 
minds. 

And now for my reasons for rejecting that 
comforting illusion. We may grant at once 
that science is not in a position to ‘‘solve’’ 
this problem in the sense in which it solves 
problems of physics or chemistry or biology. 
Very probably it never will be. But I do in- 
sist that, however poorly he may be equipped 
for the task, the scientist is better equipped 
on the average than the person who lacks the 
scientific background. I have in mind, of 
course, the scientist who is also a construc- 
tive thinker, not the mere cataloguer or 
routine observer. 

Confessedly, the grounds for one’s beliefs 
respecting such a problem as that of human 
immortality are largely matters of common 
experience which we all share alike. The 
scientist’s chief advantage in dealing with 
these matters lies not in his exclusive posses- 
sion of specially relevant data but in his more 
nearly impersonal and objective approach to 
the problems involved. This is written in 
full realization of the dogmatie and specu- 
lative character of much recent science, and 
a recognition of the obsessions which beset 
some of its votaries. To one who is layman 
both in theology and in recent metaphysical 
physies, there would seem to be little ground 
for choice between such a religious doctrine 
as that of ‘‘transubstantiation’’ and such a 
scientific doctrine as the ‘‘ principle of uncer- 
tainty.” They seem equally incredible, if 
not indeed both fundamentally unintel- 
ligible. But few would probably doubt that 


by and large the scientist is far more gener- 
ally guided by evidence than the theologian 
or religious philosopher, and far less fre- 
quently by preconceptions or emotional bias. 

It is true that these assertions respecting 
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the relative 
interpreting man and the Universe are quite 


ly favored position of science in 


contrary to claims which are often made by 
the devotees of organized religion, claims 
whieh are too often chivalrously conceded by 
The fields of 
thought, it is contended, are quite distinct 
and unrelated, and the problems of each 
should be left to its own votaries. ‘‘ Render 
unto Caesar,’’ ete. Who are better fitted to 
pass upon the problems of religion than the 
‘*specialists’’ who have devoted their lives to 
this field of study? 

Such an argument ignores, of course, the 


scientists themselves. two 


fact that the ‘“specialist ’? in religion receives 
his fundamental data through essentially dif- 
ferent channels from the 
science. The latter is taught, wherever pos- 
sible, by observation, demonstration, and ex- 
periment. 
clusion reached could be checked by the stu- 
dent, if given adequate time and equipment. 
The ‘‘specialist’’ in religion, on the contrary, 
receives his fundamentals mainly on author- 
ity, and under conditions such that any really 
searching criticism is discouraged or forbid- 
den. 
quently taught dogmatically to the student is 
a lamentable fact, but it does not affect the 


** specialist AN 


In theory at least, every con- 


That scientific branches are also fre- 


average accuracy of 

What then does science have to say regard- 
ing this fundamental tenet of almost all 
religious faiths—the belief in the survival of 
the individual human soul after death? It 


my statement. 


is true that science, as such, has no direct an- 
But it can 
point to facts which must be reckoned with 
And 


it must insist that the question be answered, 


swer to give to this question. 
by anyone presuming to answer them. 


if at all, in the light of such facts as we have, 
and not as the mere expression of human 
hopes and aspirations, or of dogmas resting 
on authority. 

The present writer can not presume to 
speak for that omniscient, if nebulous, entity 
He leaves that to the newspaper 
But he can speak 


** Science.’ 
reporters and headliners. 
for one scientist of mature years and rather 
varied experience, who has given thought to 
these matters throughout most of his life. 
And he ean add his personal conviction that 
the views here expressed will meet with the 
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assent of many, if not most, of his profes- 
sional colleagues. 

To my mind, any belief in the permanence 
or ultimate importance of the human in- 
dividual is rendered untenable by consider- 
ing the ephemeral nature of individuality in 
general, organic and inorganic alike. Our 
physical Universe is made up of temporary 
aggregations of matter and energy, ranging 
from atoms to spiral nebulae, from Men- 
delian genes to highly organized plants and 
animals. Drops of water, crystals, all ‘‘ob- 
jects’’ of solid matter, waves on the ocean or 
in the ‘‘ether,’’ rivers, lakes, mountains, con- 
tinents, worlds and galaxies; chromosomes, 
nuclei, cells, leaves, bones, organs and entire 
organisms; social aggregations of insects and 
of man: all these enjoy a period of in- 
dividualized existence, be it measured in 
fractions of a second or in billions of years. 
All, in time, are disintegrated into simpler 
constituents, and lose their identity in a com- 
mon magma, out of which a new stock of in- 
dividuals is continually being differentiated. 
Something there is, to be sure, which is per- 
manent, quantitatively speaking at least, be 
this called matter or energy, electrons, pro- 
tons, photons, quanta, or any other symbol 
for the unknown. But the integrated units 
which are organized out of this are in per- 
petual flux. In the living organism, indeed, 
the constituent matter itself changes continu- 
ally, even during the lifetime of the in- 
dividual. Such brief permanence as the 
latter enjoys is one of form rather than of 
substance, a condition which it shares with a 
wave, a waterfall or the flame of a candle. 

In any realistic description of nature, 
nothing seems more fundamental than the 
situation here portrayed. It was recognized 
by some of the Greek philosophers, notably 
perhaps by Heraclitus and Democritus, and 
was picturesquely set forth by the authors of 
the Indian Upanishads. ‘‘ As from a blazing 
fire sparks, being like unto fire, fly forth a 
thousandfold, thus are various beings 
brought forth from the Imperishable, my 
friend, and return thither also.’’ (Mundaka 
Upanishad, translated by F. Max Miller). 
Intellectually considered, this seems to me to 
rise immeasurably higher than the crude 
anthropomorphism of Hebrew and Christian 
theology. 
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Why should the human individual be gy 
exception to this seemingly universal fix! 
Save for the powerful emotional bias, largely 
a post-mortem projection of the biologica) 
instinct of self-preservation, it is hardly 
likely that anyone would seriously make sy¢) 
a suggestion. To the biologist—at least 4, 
the biologist who is self-consistent—the yo. 
tion would seem to be quite untenable. Wha; 
we know of man’s racial history and of the 
psychology of his nearer animal relatives 
leaves no room for the supposition that 
the individuality of man is a thing quite 
unique in the world. Any ‘‘Next World,” 
whether it be the conventional Heaven and 
Hell or some mysterious existence free from 
the limitations of time and space, must be 
shared with the higher animals, if not with 
the entire fauna and flora of our planet, 
Such a possibility as this last has, of course, 
been frequently contemplated and almost 
as frequently rejected. Those who have 
attempted any scientific argument on the 
subject have sometimes made reference, by 
way of analogy, to the existence of ‘‘ critical 
points’? in perfectly continuous series— 
points like the melting-point of ice or the 
boiling-point of water. It has been assumed 
that the capacity for immortality suddenly 
appeared in a natural way at a definite level 
in evolutionary history. Is it any mere 
chance that this level is commonly identified 
with the emergence of our own species, Homo 
sapiens? An intelligent ape would doubt- 
less set it slightly earlier in evolutionary 
history. The intellectual snobs among us, 
on the other hand, would probably exclude 
the denizens of Main Street—anyone, in fact, 
with an I.Q. lower than their own. 

In addition to these more general con- 
siderations, it must be insisted that biological 
and psychological evidence, at the present 
time, seems quite inconsistent with the sur- 
vival of the individual mind after death. 
The chief of these lines of argument have 
been presented many times. Since, how- 
ever, they are persistently overlooked by 
those who adopt an affirmative standpoint 
on the question, they may be enumerated 
briefly. 

Individual development, as well as the 
evolution of animal life, point unmistakably 
to the dependence of mental capacity upon 
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© she complexity of the central nervous system. 
The physiology and pathology of the human 
brain tell the same story in greater detail. 
Certain mental functions are known to have 
a definitely localized basis. Definite in- 
juries have definite, sometimes predictable 
results. One’s entire complex of reactions 
to the outer world, including some of those 
which we regard as fundamental to ‘‘char- 
acter,’ are profoundly influenced by the 
secretions of one’s endocrine glands, or even 
by various drugs which may be introduced 
into the circulation. And here once more 
we may allude to the dwindling mental life 
of senescence. 

In many well-authenticated the 
original, single personality has given place to 
two or more personalities, differing consider- 
ably in mental and moral traits, which con- 
trol the thought and actions alternately, 
or even to a certain extent simultaneously. 
In some cases, such divided personalities have 
been fused together again under appropri- 
ate treatment. 

There are cases in which traits that are 
universally recognized as ‘‘moral’’ ones— 
attributes par excellence of the ‘‘soul’’— 
may be very considerably altered as a result 
of medical or surgical treatment. Which 
shall we regard as the ‘‘real’’ soul of the in- 
dividual, the original, ‘‘natural’’ one or the 
therapeutically improved one? And which 
of the stages of our life-cycle is to be im- 
mortalized—childhood, the ‘‘prime’’ of life, 
or sensecence? And if the second, as of 
course you would prefer, what right do you 
have to make such an arbitrary choice? 
These and a host of other questions, as un- 
answerable as they are unavoidable, must be 
faced by anyone who essays to defend the 
doctrine of human immortality. 

There is one line of argument to which 
passing notice must be given. This is the 
evidence derived from so-called ‘‘psychic 
phenomena’’—the revelations from the 
spiritualistie ‘‘mediums.’’ That the vast 
majority of these depend upon fraud, ere- 
dulity, and self-deception can hardly be 
doubted. That there is a certain residue 
of faet which it is impossible to explain ac- 
cording to any scientific principles now 
known I, for one, am ready to concede as 
probable. That any of these facts prove or 


cases 
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even render likely the personal survival of 
the individuals concerned I regard as highly 
improbable. first, the 
fragmentary and downright absurd nature of 
the ‘‘revelations,’ 
those who have passed into the Great Un- 


This for two reasons: 
’ purporting to come from 
known ; second, the existence of a much less 
incredible explanation, that of telepathy or 
clairvoyance on the part of the entranced 
medium. This hypothesis—however vague 
and unscientific it present— 
is supported by some further evidence, and is 
less glaringly in conflict with the totality of 
known facts. 

Such a dismissal of the arguments from 


may seem at 


spiritism is doubtless somewhat dogmatic 
It may, of course, prove in time to be un- 
warranted. 
personal immortality would have to be re- 
written, though this possibility seems at the 
moment to be extremely remote. In any 
case, it must be recognized that erucial evi- 


If so, our whole discussion of 


dence as between these two rival interpreta- 
tions of the phenomena will be extremely 
difficult, if not absolutely impossible to ob- 
tain. JI mean such evidence as is ordinarily 
demanded in scientific procedure. 

There seems to be little doubt that the 
eraving for personal survival is almost uni- 
versal among civilized mankind. The fear of 
death is only partly a fear of the probably 
painful final struggle. What we dread pri- 
marily is extinction, and this is doubtless 
true even of vast numbers of persons who 
think that they believe in immortality. They 
think so only until they face death in reality 

either their own death or that of 
loved one. Then it is only too plain that 
their confidence has left them, else why their 
terror or their One of the most 
curious and pathetic facts of human existence 
is the tenacity with which most persons cling 
to life, however tragic that life may have been 
at all times, and however painful its last 
stages. The patient ‘‘struggles”’ or ‘‘fights,’’ 
we say, ior life, and that, in many eases, is 


some 


erief ? 


no exaggeration. 

How shall we explain this tenacity with 
which we cling to an existence which may 
have contained a heavy preponderance of 
suffering? From the evolutionary stand- 
point, it is easy to understand our power- 
fully negative attitude toward death, as an 
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‘*adaptation’’ which we owe to the operation 
of natural selection. Within the limits of 
its applicability, such an ‘‘explanation’’ is 
doubtless altogether correct. As William 
James says: ‘‘An animal that should take 
pleasure in a feeling of suffocation would, 
if that pleasure were efficacious enough to 
make him immerse his head in water, enjoy 
a longevity of four or five minutes.’’ (Prin- 
ciples of Psychology, vol. 1, p. 148). 

But this instance shows in a striking way 
the incompleteness of the kind of explana- 
tion which natural selection is able to fur- 
nish us for our mental life. To say that in 
the struggle for existence all those indi- 
viduals were eliminated which failed to 
‘‘eling to life’’ with sufficient tenacity is 
doubtless strictly true, but to say this is 
hardly to render a satisfying account of the 
mental attitudes concerned, from the inside. 
It is probable that most persons have a more 
or less profound horror of extinction, and 
it is likely that most persons in advanced 
life find existence tolerable only in so far as 
they exclude that prospect from their 
thoughts. Suicide, far from being ‘‘cow- 


ardly,’’ as is so often pretended, is for most 
persons an act of supreme courage. 


Is it 
not really cowardice which has prevented 
most lives from being ended prematurely at 
moments when conditions seemed intoler- 
able? 

Why should there be anything so repellent 
in the idea of going to sleep peacefully and 
failing to awake? One reason seems to be 
that we are unable to picture to ourselves a 
state of nonexistence and do not really have 
in mind a passage into total oblivion, but 
something far more positive than this. Do 
we not in reality picture to ourselves a bleak, 
lonely, shadowy sort of existence, deprived 
of everything that we have valued or en- 
joyed? As John Burroughs wrote: ‘‘We 
look upon death as an evil because we look 
upon it from the happy fields of life, and 
see ourselves as alive in our graves and 
lamenting that we are shut off from all the 
light and love and movement of the world. 
Does our prenatal state seem an evil?’’ 
(Accepting the Universe). And very simi- 
lar words were written by Lucretius nearly 
two thousand years earlier: 
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Therefore when you see a man bemoaning };, 
hard case, that after death he shall either rot ” 
his body laid in the grave or be devoured by flap», 
or the jaws of wild beasts . . . he does not methiz:. 
really grant the conclusion which he professes ; 
grant ... nor does he take and force himself | 
and branch out of life, but all unconsciously imaging, 
something of self to survive... . Hence he make. 
much moan that he has been born mortal, and geq 
not that after real death there will be no other go: 
to remain in life and lament to self that his own go): 
has met death.... (On the Nature of Thiy 
Munro’s translation, London, 1913, p. 113.) 


When we can exorcise this devil from oy 
minds, death and old age will have lost oye 
of its chief terrors. Will this release ever be 
possible except by displacing that old illusioy 
with some new one? Toa vast number of ys 
the consolations of religion in this field hays 
totally lost their effectiveness. Whatever 
spiritual reorganization may be in store for 
mankind will probably be in the direction o; 
humanism—a stimulation of our race-con. 
sciousness and a repression of our indivi. 
dualistic self-seeking. We can hardly doubt 
that a person thoroughly imbued with this 
spirit would face his own annihilation wit) 
greater complacency. A belief in the con. 
tinuance and progress of his race would be 
a potent source of consolation. It would be 
a matter of interest to know whether the 
fanatical zeal for social betterment which is 
said to pervade nearly all classes in present- 
day Russia has not affected the attitude of 
the individual toward death. Be this as it 
may, any such spiritual reorganization, for 
mankind at large, lies too far in the future 
to benefit those of us who will soon face th: 
issue. 

However absurd it may be to think of all 
these innumerable human personalities, past 
and present, as surviving as such after death, 
there is one sort of immortality which seems 
to me altogether credible. Physics and 
chemistry have long insisted upon the con- 
servation both of energy and of matter. 
While these assertions do not mean exactly 
the same thing now which they did thirty 
years ago, there still seems to be a unani- 
mous belief in the persistence and _inde- 
structibility of certain fundamental elements 
which underly physical phenomena. This 
has prompted many to suggest a probable 
‘conservation of spirit;’’ and to those who 
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Fin its favor. 
) philosophical puzzle of ‘‘the relation between 
P mind and matter’’ I have nothing to say. 
' But one thing seems to me certain. 
| dividual ‘‘mind’’ is no more likely to be per- 
P manent than the individual material 






F tinually 
















F -ecognize the thoroughgoing interdependence 
Ff mind and matter, the suggestion has much 


Regarding the interminable 


The in- 
**ob- 
iect.’’ If there are unitary, indestructible 
mental elements, they are subject to the same 
vicissitudes of aggregation and dispersion as 


are the elements of the physical world. In- 
‘deed, the underlying elements in the two 
' spheres may be identical. 


There would seem to be little basis here for 
the kind of ‘‘immortality’’ which the human 
individual eraves. The eosmie deck is con- 
tinually being shuffled, and new hands con- 
dealt out. But this ‘‘deck’’ 
comprises billions of. billions of ecards, with 
possibilities of combination which could not 
be represented in figures, even though our 
figures were made to fill all the printed 
pages of all the books that ever existed. And 
supposing the same combination of mental 
elements did chance to be repeated, should 
we have the same ‘‘person?’’ And if so, 
what shall we say of the vastly greater pro- 
portion of more or less close approximations 
to the original pattern which would come to 
pass according to the principles of prob- 
ability ? 

This question of personality is incredibly 
puzzling. Should we value a future life be- 
tween which and our present life there was 
acomplete gap in our memory? And would 
it be the same ‘‘person’’ who survived? 
If such an imagined situation seems al- 
together unsatisfactory to our present crav- 
ings, how much more so is the notion of a 
universal shuffling of the mental elements? 
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recording the foregoing 


ago, | 


At the time of 
train of thought 
under no illusion regarding its originality. 
I was, however, somewhat amazed to learn a 
few months later how closely I had paralleled 


some years was 


the thoughts of Lucretins, at that time quite 
unknown to me. 


And if time should gather up our matter after 
our death and put it once more into the position in 
which it now is, and the light of life be given to us 
again, this result even would concern us not at all. 
when the chain of our self-consciousness has once 
been snapped asunder. So now we give ourselves no 
¢oncern about any self which we have been before, 
nor do we feel any distress on the seore of that self. 
For when you look back on the whole past course 
of immeasurable time and think how manifold are 
the shapes which the motions of matter take, you 
may easily credit this too, that these very same seeds 
of which we now are formed, have often before been 
placed in the same order in which they now are; and 
yet we can not recover this in memory: a break in 
our existence has been interposed, and all the motions 
have wandered to and fro far astray from the sensa- 


tions they produced. (Munro’s translation, p. 112). 


Another very ancient notion, and one 
which also seems to have much plausibility, 
is the idea of a cosmic mind, possessed of a 
perfect memory. From this the individual 
soul has proceeded; into it it will return. 
‘“As the flowing rivers disappear in the 
sea, losing their name and their form, thus a 
wise man, freed from name and form, goes to 
the divine Person, who is greater than the 
great.’’ (Mundaka Upanshad, Max Miil- 
ler’s translation). The of the 
wishful thinker that all his efforts and ex- 
periences and sufferings shall not have been 
in vain would realize its fulfilment in such a 
picture. But in that picture would he be 
there at all—except as part of a picture? 
By wishing hard enough, our wishful thinker 
might be able to answer the question in the 
affirmative. But I cannot. 


insistence 









THE SPIRIT OF TRUTH 


By DAVID MOFFAT MYERS 
CONSULTING ENGINEER, NEW YORK, N. Y. 


It is expedient for you that I go away: for if I go 
not away, the Comforter will not come unto you; 
but if I depart, I will send him unto you (John 16: 
7). Howbeit when He, the Spirit of Truth, is come, 
He will guide you unto all truth: for He shall not 
speak of himself; but whatsoever He shall hear, 
that shall he speak: and He will shew you things to 
come (John 16: 13). And that He may abide with 
you forever; even the Spirit of Truth ... (John 
14: 16). But the Comforter, which is the Holy 
Ghost, whom the Father will send in my name, He 
shall teach you all things, and bring all things to 
your remembrance, whatsoever I have said unto you 
(John 14: 26). 


Here we have Christ’s own clear and con- 
cise definition of the Holy Ghost as the Spirit 
of Truth, which is also the Comforter. All 
three terms are used synonymously. 

We have been taught to think of the Cre- 
ator in terms of the Holy Trinity, God the 
Father, God the Son, God the Holy Ghost. 
Concerning God the Father and God the 
Son, the Church has preached and taught 
throughout the centuries. Its most erudite 
scholars and theologians have instructed our 
minds to conceive, each one for himself, no 
doubt, but nevertheless to conceive, some idea 
of God the Father and a much clearer idea 
of God the Son. 

But the Church has neglected to give us 
any commensurate teaching regarding the 
Holy Ghost. Yet the fact remains that on 
the eve of his departure Christ instructed 
his disciples that in his absence he would 
pray the Father who would send the Holy 
Ghost, the Spirit of Truth, and ‘‘he shall 
teach you all things.’’ 

The Holy Ghost is the Spirit of Truth. 
Upon this Spirit of Truth must we depend 
according to Christ’s own words for ‘‘being 
taught all things.’’ How simple this in- 
struction, how direct! Many fine Christians 
wish they were able to ask Christ for his 
answer to some questions, to solve some one 
of life’s baffling problems. He is answering 
us now. He tells us to open our heart and 
mind to the Spirit of Truth. 

The instruction is simple and direct, yes. 


But the solving of the answer may requir 
much of honest thought and time and effoy: 
in many an obtuse situation. But onl; 
through exercise of the Spirit of Truth cay 
Christ’s answer to our problems be obtaine) 

If we are satisfied with an answer based 
on prejudice or bias or with an answer jp. 
fluenced by gain or aggrandizement then the 
Spirit of Truth, the Holy Ghost, dwells no: 
in us, and the answer we accept will not be 
Christ’s answer. 

Every false philosophy is a sin against ¢! 
Holy Ghost, the Spirit of Truth. The war 
which today curses the world with the fires 
of hell is chiefly the result of.wrong thinking 
of false gods arising from failure of peoples 
and governments to be guided by the Spirit 
of Truth. 

Thought and time and effort are essential 
to the searching out of Truth. The scien. 
tists of this world are notable disciples of the 
Spirit of Truth. They enthusiastically de- 
vote their entire lives and energies to the 
searching out of some small bit of trut! 
But as long as it is a part of Truth they are 
indeed rewarded. For every minute finite 
particle of absolute truth must by definition 
comprise a unit in complete harmony and 
agreement with the infinite truth of God 
himself and the universe of his creation. 

The element helium, so intimately known 
and so usefully employed in our little fa- 
miliar world, is by spectrum analysis found 
to exist in the stars millions of light years 
distant from our small planet. This and 
numerous other similar conerete cases ex- 
hibit the awe-inspiring principle of the uni- 
versality of truth. 

The mechanical and electrical engineers 
who design a power plant, the civil engineer 
who designs a bridge, and the architect who 
designs a great building are guided by years 
of study and training in the knowledge and 
application of the fundamental natural laws 
involved in each special field. The efficiency 
and strength and utility of the accomplish- 
ment in each and every case depend upon 
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the designer’s thorough understanding of 
and complete adherence to truth and to truth 
alone. 

Why then in designing our very lives 
should the Spirit of Truth be less regarded, 
jess studied, or less emphasized ? 

Complete love of God and love of Christ 
eannot exist without love of the Holy Ghost. 
For love without the Holy Ghost is to love 
only a part of God, only a part of Christ. 
Therefore unless the Spirit of Truth is loved 
and somewhat understood, the Kingdom 
of God on earth will be virtually impossible 
of achievement. 

Let us illustrate. Many of our social re- 
formers are good and sincere people. Many 
of them are not so good. The good ones 
are actuated solely by a desire to benefit 
humanity, their every impulse being moti- 
vated or augmented by their love of God. 
Each of them usually has a special theory 
for improving society or some section thereof. 
This tends to provide them with a single 
track mind. /They are unable or unwilling 
to see the viewpoints of other people. Facts, 
statistics, history, science, even the moral 
principles involved bounce off their minds 
like water from a duck’s back. Their minds 
are closed to any truth which might show the 
falsity of their pet ideas while at the same 
time their souls’ desire for the improvement 
of some class of humanity is most sincere. 

For example many high-minded and un- 
selfish reformers are devoted to the cause 
of Labor. They go all out for Labor’s pro- 
gram, which denies to the individual his free- 
borne and God-given right to sell his services 
to any employer willing to hire him. Organ- 
ized-labor forces such a man by fear or vio- 
lence to pay tribute to the Union in order to 
getajob. The Union commonly and notably 
limits the amount of work a member may 
perform in a day and the day’s work is 
limited to that of the poorest worker. Regi- 
mentation replaces individualism, and the 
incentive for a better quality or quantity of 
work is frequently killed. The enthusiastic 
labor-reformer is prone to argue that the ex- 
actment of a fee for the right to work is no 
worse than some practices in which some 
employers have indulged. Two wrongs, 
however, do not make a right, and it would 
seem that the reformer goes to some trouble 


THE SPIRIT 





OF TRUTH 151 


in dodging the Spirit of Truth. This is most 
poignantly striking since a reformer of this 
class would be the first to claim his loyal ad- 
herence to the principle of individual liberty 
and his utter abhorrence of regimentation 
in any form. 

On the other side of the picture there is a 
class of people who have no real knowledge 
of Labor’s problems, its real suffering in 
many situations, and its history of evolution 
from wide-spread injustice, much of which 
still remains to be corrected. Yet the same 
people do not hesitate to rail at Labor and 
its struggle for better things. This is be- 
cause they have never tried to find out how 
the other half lives, or to determine the 
truth of the problem without prejudice. 
Here again the Spirit of Truth is the great 
necessity. 

The deplorable condition of our home front 
today is attributable chiefly to false theories. 
Hordes of well-intentioned people are aid- 
ing in the battering down of sound prin- 
ciples, aiding others in high places who are 
using the cloak of humanity for purely self- 
ish and political objectives. That part of 
God known as the Spirit of Truth is not here, 
and chaos threatens. The love of only a part 
of God by men results only in confusion and 
evil. 

The Church itself has been a notorious 
sinner against the Holy Ghost, substantially 
retarding the progress of man toward Truth 
and God. The Church insisted the sun re- 
volved about the earth and persecuted Galileo 
for teaching otherwise. She regarded the 
growth of science and general knowledge as 
her deadly enemies. She countenanced the 
burning of witches, substituting superstition 
for the Spirit of Truth. Right here in this 
enlightened country some backward religious 
sects still regard the conception of evolution 
as antagonistic to the word of God. They 
are afraid that Truth may be at variance 
with their religion. Fear of this type pre- 
vents the clear independent thinking of 
many good church people. They fail to 
comprehend Christ’s own clear definition of 
the Holy Ghost, the Spirit of Truth whom 
He designated as our guide and who would 
teach us all things. 

We have Christ’s direction in his absence 
to depend on the Spirit of Truth for our 
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guidance in all things. Never let us forget 
these last instructions of our Lord and 
Master. Truth and true Christian religion 
cannot fail to agree, for the Spirit of Truth 
is Christ’s own teaching. When, as may 
often occur, they do not appear to agree in 
some particular we may be certain that our 
conception of one or the other is at fault. 

Science in its broadest definition from the 
Latin scientia means knowledge. In the 
more specific sense it designates formulated 
or systematized knowledge, as applied 
largely to the discovery and application of 
natural laws. 

It is interesting to observe that since Christ 
designated the Spirit of Truth for our gui- 
dance, He must have considered the human 
race capable of discovering sufficient truth 
to enable it to find its way and plot its course 
of development. 

The emphasis should be on the spirit; 
that is, the willingness and the will to truth. 
Only the mind open to truth can possess the 
spirit. It has ever been the prejudiced 
closed mind which has retarded the progress 
of the human race toward truth and light 
and salvation. 

Politicians in extremely numerous in- 
stances are notorious sinners against the 
Holy Ghost. It is so easy to prey upon the 
ignorances and prejudices of the classes and 
the masses. It is so much easier for them to 
secure votes for themselves by this means 
than to teach the truth without fear or favor. 
Such men are ungodly. They wickedly and 
selfishly retard the progress of civilization 
and the coming of the Kingdom. It is the 
duty of the Church and of all Christians to 
unseat these false leaders of the people. 


“‘Thou shalt love the Lord thy God wit) 
all thy heart, and with all thy soul and wit}, 
all thy mind. This is the first and grea; 
Commandment.’’ This suggests that oy 
may love Christ with the heart, God with t}, 
soul, and the Spirit of Truth or the Ho) 
Ghost with the mind; and thus may oy 
truly love the Creator of us all, the glorioys 
Trinity. 

A man may give his heart to Christ and 
his soul to God. But if he opens not his 
mind to the Spirit of Truth then indeed he 
fails to love completely, and his life cay 
neither be fully effective nor fully godly, 
It should be remembered that Christ himse! 
both lived and died for the Spirit of Truth 

The very marvelous materialistic develop. 
ments of our century have been due to the 
scientific approach to the problems in hand 
All have been achieved through the open 
minds of scientists and engineers, the un- 
deviating search for truth in the field of 
natural law and its varied applications. 

When churchmen, philosophers, statesmen, 
reformers, and humanity in general arrive 
at the point in their evolutionary develop- 
ment where they can and will undertake the 
study of the problems in their special fields 
with that same assiduous longing for truth 
which marks so distinctively the scientist 
and the engineer; then indeed will the Holy 
Ghost, the Spirit of Truth, be worshipped 
and glorified. Then indeed with the under- 
standing of Christ’s last instructions shall 
we approach the Kingdom of God upon earth. 

**And I will pray the Father, and He shall 
give you another Comforter that he may 
abide with you forever; even the Spirit of 
Truth.”’ 
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PHYSIOLOGICAL RESEARCH IN WAR- 
TIME CHINA* 

A REPORT has recently been received giving 
details on the work and organization of the 
Tsing Hua University Physiological Labora- 
tory. The laboratory was established in the 
fall of 1938 shortly after the outbreak of 
hostilities between China and Japan and the 
removal of the university from the Peiping 
campus to its wartime site at Kunming in 
southwest China. It is one of the three divi- 
sions of the Tsing Hua University Institute 
of Agricultural Research and is devoted to 
the investigation of fundamental problems 
in general physiology and their application 
to Chinese agriculture. 

The laboratory had its start in a rented 
classroom in one of the local colleges, with a 
very limited amount of equipment, secured 
mainly from one of the drug supply houses 
in Hong Kong before the outbreak of the 
war in the Pacific. There were difficulties in 
obtaining a suitable site, and during these 
six years ii has moved not less than four 
times. It is now located in its own buildings 
in the suburbs of Kunming; its previous 
quarters were severely bombed by the Japa- 
nese in the fall of 1940. During that bomb- 
ing, a direct hit was scored on the laboratory 
storeroom the day after the major part of 
the equipment had been moved to the new 
suburban site. 

During the six uncertain years of its ex- 
istence, the Physiological Laboratory has 
been fortunate in being able to carry for- 
ward a comparatively uninterrupted re- 
search program except for the inconveniences 
caused by the almost daily bombings of the 
city by the Japanese in the earlier years of 
the Sino-Japanese war. In addition to the 
laboratory’s permanent staff there have been 
no less than two score of younger, experi- 
enced research workers who have used the 
facilities of the laboratory for varying 
lengths of time. The regular seminars of 
the laboratory, formal and informal, have 
continued without interruption and have 
been the source of much inspiration and 


* A résumé of activities of the Physiological Labo- 
ratory of Tsing Hua University, 1938-1944. 
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stimultis. An unusual esprit-de-corps has 
been developed, due largely to the energy 
and personality of the direetor, Dr. Pei-sung 
Tang. 

The permanent senior staff includes: Dr. 
Pei-sung Tang, Dr. Hung-chang Yin, Dr. 
Cherng-how Lou, and Dr. Tung Shen. All 
these men have studied abroad and received 
their graduate degrees in the United States. 


THE topics of research in the field of pure 
physiology include: 

Electrophysiology. A study is being made 
of the electric potentials developed in plants, 
especially in the sensitive plant, during ex- 
citation; in addition to visual and micro- 
scopic observations, the phenomena are being 
studied with the use of a eathode-ray oscillo- 
Electrophoresis measurements are 
Electrolytic 
sub- 


scope. 
being made on Chinese lacquer. 
oxidation and reduction of 

stances are being studied, ineluding the oxi- 
dation of glucose to gluconie acid and eal- 


organic 


cium gluconate, and its conversion, through 
reduction to sorbitol, eventually to vita- 
min C, 

Chemical Investigations in Plant and Ani- 
mal Metabolism. This work includes a de- 
tailed study of the protein 
the silkworm, especially the mechanism of 
silk formation in the silkworm as revealed 
by chemical analysis and X-ray diffraction 
patterns. It was for this work, carried out 
in collaboration with the members of the 
Metals Research Institute of Tsing Hua Uni- 
versity, that the members of the laboratory 
received the Ting Prize award of the Aea- 
demia Sinica in 1942. At present there is 
under investigation the mechanism of fat 
and protein formation in the peanut; this 
study is in its third year. The effect of 
potassium chlorate on plants is also being 
investigated to obtain information on the 
mechanism involved in the use of this sub- 


metabolism of 


stance in weed control. 
Plant Physiology. 

plications of the auxins and vernalization 

In connection with 


The physiological ap- 


are being investigated. 
this work an invitation has been extended 
to Dr. Yin to visit the University of Cam- 
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bridge for the coming year. At present, a 
detailed study is being made of the applica- 
tion of auxin to the rooting of the cuttings 
of the tung oil tree, and the use of cold tem- 
perature, auxins, and high frequency radio 
waves in the vernalization of wheat. 

Cellular Physiology. A series of observa- 
tions has heen completed on the physiology 
of autotetraploid barley plants, which were 
obtained by treatment with colchicine and 
which have been maintained to the fifth gen- 
eration. Cellular respiration studies, a field 
in which the laboratory has been particularly 
active, are being continued with Monascus. 
The problem of the relationship between 
oxidation and cell development is being ecar- 
ried forward using the eggs of the frog as 
experimental material. 


IN THE applied field, efforts have been 
made to contribute to the more urgent prob- 
lems of the war in agriculture, industry, and 
medicine. Work has been carried on in the 
following : 

Nutrition. During the earlier years of 
the war, members of the laboratory staff 
served with the Medical Relief Corps of the 
Chinese Red Cross and conducted studies of 
the Chinese Army diets. The work is being 
continued. Members of the laboratory have 
also participated in the National Nutrition 
Conferences held in Chungking in 1941 and 
1944. Laboratory studies have centered 
about studies on soybeans, and especially 
soybean protein. It is hoped to develop 
more extensively the use of local herbs and 
foods as sources of the vitamins. 

Pemcillium notatum. Penicillium spores 
have been mailed to the laboratory from in- 
vestigators in the United States, and good 
progress has already been made in the pro- 
duction of penicillin. At present surgical 
dressings containing crude penicillin are 
being distributed to local hospitals in the 
city for clinical use. At the same time simi- 
lar types of microorganisms from local 
sources are being studied. 


THROUGHOUT the war it has been practi- 
cally impossible for the laboratory to secure 
supplies from abroad. This has been the 
most serious handicap. While this difficulty 
has stimulated in some instances the inven- 
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tion of simplified techniques to replace th. 
use of elaborate equipment, in other jp. 
stances it has severely limited the scope anq 
development of the research problems jy 
hand. 

In similar manner, soon after the estab. 
lishment of the laboratory, the supply 0; 
scientific books and journals from abroad 
was cut off. The British Scientific Missioy 
and the Sino-American Cultural Office haye 
both rendered assistance in the supply of 
microfilm; most of the important English. 
language scientific journals and important 
books have been microfilmed. Unfortunate); 
the use of the microfilm projectors is depen- 
dent upon an adequate electric current sup. 
ply and this has not always been available. 

Papers from the Physiological Laboratory 
have from time to time appeared in British 
and American journals. To meet the more 
urgent needs for a publication medium, hovw- 
ever, the laboratory has itself sponsored a 
wartime publication called the Biochemical! 
Bulletin. This is issued at present in a 
mimeographed edition of four or five pages 
monthly and serves the research fields of 
physiology and biochemistry in Free China 

The report of the activities of the Physio- 
logical Laboratory includes a list of sixt) 
papers published during the last six years.— 
Wiuuiam H. ApoupH, School of Nutrition, 
Cornell University. 


THE MAIN PROBLEMS OF PHYSICS 
IN THE U.S.S.R.* 

THE main problems of physies are stil! 
those which are connected with the war. li 
is difficult to enumerate—and for certain 
reasons impossible to name—the defense jobs 
of the Soviet physicists. One may judge of 
the importance of this work by the fact that 
for their utilization many new organizations 
have been set up under the defense Comis- 
sariats. Institutes of Physics have been en- 
tirely converted to defense work. Many 
physicists transferred their work for the 
duration of the war from laboratories to 
plants, ships, ete. The most delicate meth- 


ods of the physics of the atomic nucleus are 
now being used for purposes of solving con- 
crete military and industrial probléms. 


* Translated and condensed by the American Rus 
sian Institute from Jzvestia, November 25, 1944. 
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In addition to defense work, there are a 
great many scientific problems on which 
“Soviet physicists are working. Within the 
next few years we intend to concentrate all 
our efforts on the basic problems of science 
brought forth by new developments, the 
solution of which will open up new perspec- 
tives in the study and utilization of nature. 

The research work of the last decade 
proved the existence of two types of cosmic 
rays: light electrons and mesotrons two-hun- 
dred times heavier. Academicians A. I. 

Alikhanov and A. I. Alikhanian discovered 
fin the composition of cosmic rays a new, 
third component. The study of the physical 
nature of these particles will comprise the 
most important problem of the expedition 
of 1945. 

Long before the war, the French physicist 
Auger had already discovered at great 
heights showers of particles, covering an 
' area of dozens of square meters. The total 
energy of all the particles of such a shower 
is so great that we do not know any one 
F source in nature which could create it. The 
largest known concentration of energy is the 
heavy atom of uranium, where there is a 
concentration up to 0.3 ergs. Auger ob- 
served showers of thousands of ergs, and 
A. I. Alikhanov and A. I. Alikhanian, dur- 
ing this year’s expedition, observed showers 
of hundreds of thousands of ergs. We are 
faced with a riddle, the solution of which 








may change our views on the structure of 
the universe. 

Academician O. U. Schmidt brought for- 
ward a new theory of the origin of the earth 
and other planets through the accumulation 
of universal dust, which adhered to the 
planets while they were revolving around 
the sun, and through the participation of 
the entire solar system in the revolving of 
our galaxy. He has already provided a 
number of convincing proofs of his conten- 
tions. Their mathematical development is 
our next problem and Soviet scientists are 
going to work on it now. 

Questions pertaining to the history of the 
earth are connected with the properties of 
the earth’s crust, with the origin of earth- 
quakes, with the composition of the upper 
strata and the finding of valuable minerals 
in them (especially in the Soviet Union). 
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All means at the disposal of physies will be 
used for the solution of this problem: seismic 
waves, created by explosions; radio 
and electric, magnetic, and thermal prospeet- 
ing. The expeditions which were conducted 
by the Academy of Seienees in the Seeond 
Baku, in Bukhara, and especially, the ex- 
pedition this year on the Apsheron Penin- 
sula and on the Caspian Sea, assure the 
success of the work scheduled for next year. 
Next year we expect to be able to publish 
conclusions on the research work conducted 


waves; 


during the past few years on the process of 
the movement of air-layers and their inter- 
mingling in the atmosphere; on the nature 
of fogs and mists. 

The work connected with the complete 
solar eclipse of 1945 is of special importance. 
Many properties of the solar atmosphere, 
concealed from us by the bright light of the 
sun, ean be studied only during an eclipse. 
Sixteen scientific institutions will participate 
in the study of the eclipse of 1945. 

At all times, the most important problem 
of physicists and chemists has consisted of 
the study of the properties of substances, 
for the purpose of mastering them and de- 
veloping technological materials with the 
necessary properties. Soviet physicists suc- 
ceeded in solving a number of such problems. 
They are responsible for establishing the 
basic laws and physical theories which ex- 
plain the mechanical and electrical proper- 
ties of crystals and glasses, polymers (rub- 
ber, plastics), electric insulators and semi- 
conductors. 

During the past few years Soviet physi- 
cists developed new, valuable, and easily ob- 
tainable materials: frost-resisting rubber, 
heat-resisting ‘‘escapon’’ (a product of syn- 
thetic rubber) which is at the same time a 
wonderful insulator in radio and many other 
fields. Somewhat earlier Soviet physicists 
introduced polysterole and titanium dioxide, 
which later became widespread in the elec- 
trotechnical field. All of these products are 
being manufactured successfully by our fae- 
tories and aid in solving many difficult tech- 
nological problems. 

The new semiconducting materials have— 
in the hands of Soviet physicists—increased 
tenfold the current in solid rectifiers of alter- 
nating current, in solid photoelements and 
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thermoelements. The work, which has been 
interrupted by the war, will be resumed next 
year. In addition to the solution of practical 
problems, our theoretical understanding of 
the properties of semiconductors has become 
richer and more profound. And this opens 
up new, still unused means for improving 
the quality of products and their properties. 

The phenomenon of luminescence by way 
of irradiation with an electron beam, as well 
as by using some chemical and physiological! 
agents, has been known for sometime. But 
only of late have they acquired an extensive 
practical significance in war work, in the 
technique of illumination. The fluorescent 
lamps, which convert the invisible ultravio- 
let rays into visible light, made it possible 
to use the light of the gas discharge instead 
of the heated steel wire. This makes for a 
great economy of electric energy and makes 
it possible to create light of any tint. Soviet 
seientists succeeded in creating conditions 
under which one may accumulate in phos- 
phors large deposits of lighting energy and 
with a good coefficient of efficiency utilize 
this accumulated supply. The study of such 
phenomena, projected for next year, will 
clarify their mechanism and bring us to still 
more perfect kinds of phosphors. 

The utilization of spectral analysis in our 
metal industry, in the fuel and chemical in- 
dustries is being widely developed. 

The most important discovery of Soviet 
physicists during the past few years is the 
superfluidity of liquid helium when it nears 
absolute zero. Academician P. L. Kapitsa 
found and proved that under such condi- 
tions the viscosity of helium, even if it exists, 
is billions of times lower than in all other 
known liquids. That is where all the amaz- 
ing phenomena come from: for instance, 
helium in a tube at one and the same time 
flows in two opposite directions; sounds of 
two different velocities spread simultane- 
ously, ete. 

Here, near absolute zero, new quantum 
properties are opening up—properties which 
have created a revolution in physics of the 
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Further 


research 
superfluidity has great fundamental sigyig. 


twentieth century. 
cance. 

Thirty years have already gone by six, 
the discovery of another analogous phe. 
nomenon, which is still not understood—| 
phenomenon of the superconductivity of ¢¢y. 
tain metals near absolute zero. And her, 
too, Soviet physicists theoretically predicted 
and proved in practice that there is no inter. 
mediate state: in the transition from super. 
conductivity to the usual properties the 
metal breaks up into a number of layers 
which alternate from one state to another 
This discovery creates'a new approach t 
the phenomenon of superconductivity. 

The Hitlerite hordes inflicted much dan. 
age on Soviet science. The famous Pulkoy 
Observatory, which for a century had bee 
considered ‘‘the astronomic capital of the 
world,’’ has been completely destroyed. The 
Semeiz Observatory was destroyed and 
burned down, and all its instruments, books, 
and equipment were stolen by the Germans 
and carted away in 32 trucks. In the 
Crimea the only marine hydrophysical sta- 
tion in the world was destroyed; at that 
station ‘‘the voice of the sea’’—sound waves 
several dozen meters long and inaudible to 
the human ear—were studied. This was a 
discovery of Academician V. V. Shuleikin 
The Germans set fire to the mountain station 
of the Academy of Sciences at Elbrus, where 
for many years cosmic rays, the irradiation 
of the night sky, and the physiology of man 
at great altitudes have been studied. 

All this must not only be restored, but also 
perfected. Next year reconstruction of the 
Pulkovo and Semeiz Observatories and of 
the marine station will begin. 

Soviet physicists have set themselves lars: 
and difficult problems. We are certain of 
their successful solution. The enthusiasm 
for work which embraces our entire countr\ 
has created among scientists the desire to 
give all of their strength and knowledge for 
attaining new heights in science.—Acade- 
mician A. JOFFE. 
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phe What are Cosmic Rays? Pierre Auger. 128 pp. 
—t] Illus. 1945. $2.00. The University of Chicago 
f Press. 
her; PrerRE AUGER’s book of 120 pages has the 
icte oreat merit of being very short and very well 
liter written, both from the standpoint of literary 
1per style, in which the French are past masters, 
the and also from the standpoint of clarity and 
LY erg simplicity. His analogies and iilustrations 
ther. —great assets in popular exposition—are 
h t often very illuminating. 

The merits of brevity and clarity neces- 
lam. sarily carry with them the demerits of in- 
<0V0 completeness and one-sidedness. One inevi- 
deen tably sees the landscape of which he is a part 
the more clearly than he sees and correctly ap- 
The praises what is going on, and what has often 
and earlier gone on, in remoter lands outside the 
oks, range of his vision. Let me illustrate this 
ans as follows: 
the The American student who in the late 19th 
sta- Century went to Europe for his advanced 
hat training was able, merely because he was an 
ves American, to get, and actually did get in my 
to case, for I was one of them, a more correct 
sa appraisal of the historical development of 
in, physies than did the European student, who 
on lived close to where much of that develop- 
re ment had taken place. 
on For from German textbooks and teachers 
an I found that I had unconsciously acquired 

the habit of ignoring, in my thinking, French 
s0 and English accomplishments, a _ habit 
he quickly corrected by later study in Paris 
of where I again made the same discovery but 

in the following modified form, viz., ‘‘that 
re almost all the great advances had been of 
if French origin,’’—a bit of myopia afterward 
n corrected by a few months of study in En- 
\ gland, itself not immune from the national- 
0 istie disease. 
r But we Americans, who up to say 1900 





had made very few of the fundamental ad- 
vances ourselves, were fairly immune from 
this kind of bias and were therefore in excel- 
lent position to make objective appraisals of 
the real relative contributions of the differ- 
ent European countries. We were not 
blinded by any nationalistic pride in our own 
accomplishments, having had very few to be 
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It is possible that 
now, when we are increasing our own pro- 
ductivity at a rapid rate, we are in danger 
of losing our objectivity and beginning to 
overrate our own importance in science. 

In any case, however, it will take a long 
time to even up with Europe the score ere- 
ated by the 150 years of amazing ignorance 
and nonrecognition on the part of European 
writers of the significance of the foundations 
of electricity laid by Benjamin Franklin, 
whose ‘‘single-fluid electron theory’’ of 1750 
is now universally recognized as that to 
which the whole scientifie world returned 
about 1900, in spite of a century and a half 
of utter neglect (due no doubt primarily to 
distance) of one of the world’s greatest sci- 
entific contributions. 

Professor Auger, however, is a European 
who tries to be fair to other cosmic-ray work- 
ers, and in view of the scope of his book he 
succeeds pretty well, though there are enough 
oversights to justify the advice to those who 
read his book to do some supplementary read- 
ing in say two or three other books on cosmic 
rays before they feel that they have very 
much of a grasp of this field. 

For example, Dr. Auger’s treatment of the 
discovery of the mesotron seems to me quite 
For that was 


proud of, and we knew it. 


a misplacement of emphasis. 
a discovery made wholly by two experi- 
mental physicists, Anderson and Nedder- 
meyer, without any assistance whatever from 
Yukawa or from any theoretical reasoning 
other than that represented by the then gen- 
erally recognized Bethe-Heitler theory of the 
origin of showers. The very scant consid- 
eration given to Anderson and Neddermey- 
er’s work leaves the reader with a somewhat 
distorted historical perspective, especially in 
view of the extraordinary stress Dr. Auger 
lays on the importance of this discovery. 
These two discoverers actually worked for 
several years with consummate patience and 
skill, beginning in 1934, to avoid the neces- 
sity of postulating a new particle to account 
for ‘‘their observed abnormal penetrating 
power of tracks otherwise resembling elec- 
tron tracks,’’ a penetrating power which 
theorists like Oppenheimer and Bethe and 
experimentalists like Blackett and myself 
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had suggested must be due to a change at 
high energies in the properties of the electron 
itself, since we were all fully aware of the 
fact that the ordinary properties of electrons 
did not permit of the observed high penetrat- 
ing power. 

Only when Anderson and Neddermeyer 
found it proved on the one hand that no such 
change at high energy of the electron’s prop- 
erties does actually take place, even when 
cosmic-ray electrons up to 15 billion electron- 
volts were under test, and on the other hand 
that nonshower particles (definitely not pro- 
tons) of the same magnetic curvature as 
shower electrons had in fact such high pene- 
trating power that they could not be elec- 
trons, did they make their announcement, 
published in November 1936 and more at 
length in early April 1937, of the discovery 
of the mesotron. (See Phys. Rev., Vol. 53, 
p. 219, footnote 7, for history of this discov- 
ery.) Even today one of the world’s most 
competent and famous theoretical physicists 
recently wrote me that there is as yet no 
good reason for supposing that this new par- 
ticle, the mesotron, whose properties are all 
merely experimental findings, is to be identi- 
fied with the object of Yukawa’s theoretical 
speculations. He suggests that this last be 
given some other name. In any case, I can- 
not find that any suggestion of any sort in 
this field was made by Yukawa before 1935, 
one year after Anderson and Neddermeyer 
had in one of their publications commented 
upon the difficulty of interpreting the high 
penetrating power observed in some of their 
tracks as either electron or proton tracks. 

It is true, as Dr. Auger says, that Le- 
prince-Ringuet did a fihe experimental job 
when (in 1941) he got a picture from which 
he found the mass of the mesotron to be 240 
times the mass of the electron. It would 
not have been a misstatement if Dr. Auger 
had added that this checked nicely with An- 
derson and Neddermeyer’s determination of 
the value of this mass made some three years 
earlier (in 1938) and with at least equal 
reliability and precision. 

I shall close with the expression of the 
hope that there will be many readers of Dr. 
Auger’s fine book on ‘‘What are Cosmic 
Rays,’’ and that before concluding their 
quest for the answer they at least read the 


THE SCIENTIFIC MONTHLY 


following recent articles in the Physical Re. 

view, not referred to by him, which some 

people think give the best evidence yet found 
for a positive answer to the query, ‘‘ What 
are Cosmic Rays?’’ 

Robert A. Millikan, H. Victor Neher, and William 
H. Pickering, A Hypothesis as to the Origin of 
Cosmic Rays and Its Experimental Testing in Ip 
dia and Elsewhere, Phys. Rev. 61, 397-407, 1949. 

, Further Tests of the Atom-Annihilatioy 
Hypothesis as to the Origin of the Cosmic Rays, 
Phys. Rev. 63, 234-245, 1943. 

, Further Studies on the Origin of Cosmic 
Rays, Phys. Rev. 66, 295-302, 1944. 

H. V. Neher and W. H. Pickering, Results of a High 
Altitude Cosmic-Ray survey near the Magnetic 
Equator, Phys. Rev. 61, 407-413, 1942. 

RosBert A. MILLIKAN 
CALIFORNIA INSTITUTE OF TECHNOLOGY 


BLECTRONICS EXPLAINED 
An Introduction to Electronics. Ralph G. Hudson. 

97 pp. Illus. 1945. $3.00. The Macmillan Com 

pany, New York. 

Tuts book is an introduction to the science 
of electronics for the lay reader who has only 
an elementary knowledge of mathematics 
and physics. The preface contains a brief 
explanation of the notation used for express- 
ing very large and very small numbers in 
powers of ten. Aside from this, no knowl- 
edge of mathematics is needed. 

The first chapter of the book presents a 
review of modern theories of the constitution 
of matter. The Bohr model of the atom is 
discussed in some detail, with a brief con- 
sideration of the newer particles such as posi- 
trons, mesotrons and neutrinos. The prin- 
ciple of operation of a cyclotron is explained. 
The second chapter covers the flow of elec- 
tricity in gases, liquids, solids and in a 
vacuum. 

Succeeding chapters in the book deal with 
the essential aspects of radio communication, 
the reproduction of motion pictures, fac- 
simile, sound and television, and the produc- 
tion of light and radiation. A chapter on 
industrial types of electronic power devices 
is included. The final chapter indicates the 
wide variety of possible applications of elec- 
tronics. Descriptions are given of thé opera- 
tion of an electron microscope, the radio- 
sonde, the radio compass, and diathermy 
equipment. A list of conversion factors for 
changing various quantities from one system 
of units to another is in an appendix. 
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The book is adequately illustrated and con- 
a large number of excellent photo- 


tains 
It will be of considerable interest 


graphs. 


to readers who desire to obtain an acquain- 
tance with the working principles of modern 
electronic devices. 


GEORGE SINCLAIR 
CoMMUNICATIONS LABORATORY, 
THe OHIO STATE UNIVERSITY 


CALL OF THE WILD 


South America Called Them. 
Hagen. 311 pp.  Lllus. 
A. Knopf, New York. 


Victor Wolfgang von 
1945. $3.75. Alfred 


Tue ‘‘them’”’ in the title of Mr. von 
Hagen’s book refers to four European natu- 
ralists who made explorations in South 
America between 1735 and 1866. They are, 
chronologically; Charles-Marie de La Con- 
damine (1701-1774), Frenchman who led the 
illustrious Académie des Sciences Expedition 
to the Equator; Alexander von Humboldt 
(1769-1859), German baron who explored 
in Eeuador, Colombia, Peru, and the Upper 
Amazon; Charles Robert Darwin (1809- 
| 1882), Englishman who traveled on H. M.S. 
Beagle to Patagonia, Tierra del Fuego, Chile, 
Peru, and the Galapagos Islands and gath- 
-ered enough material and ideas to revolu- 
tionize the science of zoology; and Robert 
Spruce (1817-1893), Yorkshireman who 
‘traveled in an open canoe over 18,000 miles 
through the waterways of the Amazon Val- 
ley and the Rio Negro, botanizing, filling 
European herbaria with the results of his 
| prodigious plant-collecting, taking out cin- 
'chona plants for India, ete., ete., until he 
became one of the greatest botanical explor- 
ers in history. 

It is useful to have the achievements of 
these titans of science recounted, and Mr. 
' von Hagen, summoning his not inconsider- 
able abilities as a writer, has done a com- 
| mendable job of it. He has focused our 
attention again on South America and on 
the events of the times that led to the early 
| South American exploration. He does not 
include exhaustive biographies of these ex- 
plorer-naturalists but describes in some de- 
tail their travels, vicissitudes, failures, and 
successes and stresses the importance of their 
_diseoveries in the total South American 
scientific picture; they are shown to be the 
main links in the chain of South American 
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scientific history. Naturally, the story is not 
devoid of the spirit of adventure and romance, 
which the passing years sometimes manage to 
extract from even the most prosaic happen- 
Furthermore, Mr. von Hagen writes 
with an that 
makes his book lively and readable. 


ings. 
enthusiasm for his subject 

As to sources, the author has drawn heav- 
ily upon the work of others for atmosphere 
as well as for facts, but it could hardly be 
otherwise in a book of this kind, 
torical and informative in 
Even so, the author has himself traveled in 
many of the South American countries he 
writes about and has studied firsthand their 
biology, ethnology, and geography. His per- 
sonal experience is thus added to the doeu- 
mentary record to make a well-balanced and 
authoritative account. Primary sources, as 
would be expected, are the writings of the 
naturalists themselves—the journals of La 
Condamine ; the voluminous letters, personal 
narratives, and voyages of Humboldt; Dar- 
win’s Voyage of the Beagle; and Spruce’s 
journal and Notes of a Botanist. These 
have been supplemented, especially to fill in 
the background of the times, by many other 
works, including pertinent accounts of such 
modern writers as Stefan Zweig, Paul Rus- 
sell Cutright, Robert Cushman Murphy, 
Geoffrey West, and S. E. Morison. All these 
are freely acknowledged. 

The book bears this epigraph from Seneca: 
‘‘Much remains to be done, much still will 
remain nor shall any man born after 
the revolution of a thousand ages be de- 
nied the opportunity to contribute some- 
thing. .’ This is a truth that has ani- 
mated scientists of all ages, but it seemed 
especially true of South America (and in- 
deed of North America too) during the 
period when La Condamine, Humboldt, Dar- 
win, and Spruce lived and worked. They 
opened new frontiers of scientific discovery 
on a virgin continent where much still re- 
Their story is fascinating 


which is his- 
its approach. 


mains to be done. 
and important and timely. 

South America Called Them is well illus- 
trated with halftone plates and maps and 
contains a perhaps adequate but none too 
thorough or accurate index. It is tastefully 
bound in blue cloth, over which is wrapped 


a singularly ugly green jacket. The format, 
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printing, and paper are above the average 
for these times, when, paradoxically, there 
seems to be too little paper for good and 
worthy books but plenty for colored ‘‘comie’’ 
books and other forms of unadulterated tripe. 
PauL H. OEHSER 


SMITHSONIAN INSTITUTION 
WASHINGTON, D. C. 


MEDICAL POETRY 


Mary Lou McDonough. 210 pp. 
Charles C, Thomas, Springfield, 





Poet Physicians, 
1945. $5.00. 
Tllinois. 

THE attempt to select the best poetry on 
medical subjects by medical men of all time 
and from many lands is a considerable un- 
dertaking. Mrs. Mary Lou McDonough, the 
compiler of the present collection, is an artist 
in her own right. She is the wife of Captain 
Stephen McDonough of the Surgeon Gen- 
eral’s Office in the War Department. In her 
search for poetry she has had access to the 
finest libraries in this country, both public 
and private. The result is embedded in a 
very attractive little volume of 210 pages, 
very carefully designed and _ beautifully 
printed on excellent paper. 

Good poetry is very rare in any field of 
thought and judging by this collection, made 
on the basis of quality, it is most unusual in 
the field of medicine. None of the poetry 
reprinted here descends to the trivial com- 
monly seen in doctors’ verse as. it appears in 
medical journals, but on the other hand sur- 
prisingly little of it is of high quality. The 
best selections frequently have little to do 
with the practice of medicine. It is probable 
that poet physicians have reserved their best 
efforts for nonmedical verse. It is difficult 
to see a reason for this unless poetry is for 
the doctor an escape from stark reality. <A 
famous Chicago physician told me that his 
day was so filled with tragedy that he could 
not enjoy operas filled with artificially con- 
cocted misery. 

Why do physicians in writing pay so much 
attention to the morgue, dissecting room 
cadavers, death, and pestilence? The body 
is full of adaptive devices and regenerative 
forces that should be the subject of joyful 
verse. There is no lack of material for lines 
of beauty, rhythm, and suggestions of sig- 
nificance. For many years I have seen and 


deplored the change that comes over medical 
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students as they mature from idealist; 
widely interested, and spontaneous you 


sters into efficient, narrowed, realistic (° 


practitioners. Listen to successful physi. 
cians and surgeons at the lecture desk or it 
society meetings. Few have enriched thei 
vocabularies, except for technical terms 
since they left college. Imagination in , 
crowded medical life often shrivels to sma] 
dimensions. 

The book has other merits than the 1s 
poems which it contains. Each of the 1( 
authors is introduced by an attractively ar. 
ranged biographical sketch. These and the 
poems are chronologically arranged. A final 
index section contains the names, birthplaces, 
birth and death dates when known, of 40] 
medical poets. Dr. Merrill Moore of Boston, 
who contributes five verses to this volume, js 
said to have written more than 50,000 son. 
nets. He adds a short afterthought, or 
memorandum, on medical poets in which he 
commends Mrs. McDonough for her caref\! 
gleaning of ‘‘medical poetry,’’ most of whic 
is junk. The poems selected are varied in 
theme. Few have humor. China and Japan 
are represented by one each in translation 
South and Central America contribute few 
The older literature reaches a little into 
Italy, France, and Germany but most of it 
is English and most of the recent work is 
American. 

This book is a large and worthy effort 
The verse is interesting and is not easily 
accessible in other books or periodicals. _ Its 
publication may unearth some hidden gems 
from forgotten journals. It may also prod 
some who have the talent and experienc 
until they contribute to a fine art. 

JOHN G. SINCLAIR 

UNIVERSITY OF TEXAS MEDICAL BRANCH 

GALVESTON, TEXAS 


REORIENTING THE LIBERAL ARTS 
Education for Responsible Living. Wallace B. Don 

ham. 309 pp. 1944. $3.00. The Harvard Um 

versity Press, Cambridge, Massachusetts. 

Tue author of this book has an unusual 
background of experience in American busi- 
ness education. The Graduate School of 
Business Administration, with which he has 
been so potently related, has demonstrated 
that young men can be educated for greater 
efficiency and higher standards in business 
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| Since an acceptable college course is prere- 
| quisite to entrance in the Harvard Graduate 
school, and since young men have come to it 
F from many colleges, it follows that there has 
been opportunity for conclusions regarding 
Fthe general foundational education of the 


students. It is an old assertion, however, 


| that preceding education is faulty when con- 


sidered in terms of that which is to follow. 
Graduate and professional schools censure 
Colleges complain about the 
Secondary schools talk about 
poor work of the elementary schools. The 
homes from which young children enter 
schools too often have abdicated many or 
most of their nonbiological relations with 
their children. And, when graduates of pro- 
fessional schools are employed in the affairs 
of life, they and the public find that there is 
always more to be learned and more adjust- 
ments to be made. It must always be so. 
Of course, the preceding schools should do 
better. They are constantly endeavoring to 
do so. Specific factual criticism is helpful. 
But each succeeding school must build on 
what it gets unless the foundations are too 
crumbly to serve even when considerable 
patching is done. The author is sometimes 
on one, and sometimes on another side of 
such questions, for in his closing chapter he 
says, ‘‘Of course, all educational ideals are 
unattainable, and by this test all education 
fails.’’ By such statements from the author, 
the reviewer understands that the many 
stinging, severe, and well-founded criticisms 
of general education might properly have 
closed with assurances that much real prog- 
ress has been made, but that this progress is 
decidedly inadequate when judged by our 
constantly improving ideals of what might 
and should be accomplished. 

The discussions dealing with needful atti- 
tudes of mind and action are particularly 
cogent. These recur all through the book 
almost as an unstated fundamental theme. 
This fact is important since it indicates a 
conviction that whatever one’s education or 
training, the most significant feature relates 
to any dependable attitudes which are guides 
in thinking and acting. In discussing engi- 


the colleges. 


neering training and liberal education, it is 
claimed that a person with disciplined scien- 
tifie training is likely to have a ‘‘narrowness 
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of his point of view.’’ It is also claimed that 
a person with such training ‘‘is disturbed by 
the confusion of facts as they occur in other 


aspects of life,’? and further that such a 
person sometimes resents the necessity of 
making conclusions in situations in which 


facts are unknown and possibly ‘‘unknow- 
We need to recognize that certainty 
is relative. In the mathematical and physi- 
cal sciences it is usually possible to acquire 


able.’’ 


a high percentage of the facts needed for 
conclusions. In biological sciences, we are 
sometimes fortunate if we acquire half the 
needed facts, and in the 
so-called, the variables and 
such that conelusions are sometimes merely 


The author 


social selences, 


unknowns are 
guesses regarding probabilities. 
urges that scientific training needs the broad- 
ening of liberal arts, partly to emphasize the 
necessity of judgments in areas in which 
factual foundations absent. 
‘‘Every advance made by science brings a 


are scant or 


ereater need for men capable of keen incisive 
action with reference to successive novel situ- 


ations. Every such advance of science pre- 
sents a more important need, a more obvious 
opportunity for liberal-arts colleges. . . . It 


is too bad that, instead of thoughtful analy- 
sis leading to affirmative demonstration of 
useful values, the liberal-arts colleges have 
so generally taken the easy attitude of dis- 
claiming any intent or desire to be useful 
truly a pathetic defeatist attitude for the 
custodians of the highest values and those 
most critically needed in the whole range of 
education and civilization.’’ 

The development of the sciences and con- 
sequent impact upon religion, behavior, and 
philosophy has removed at least part of 
former controls of human character. Some 
individuals have been ‘‘eut adrift’’ by re- 
moval of fear of Hell. And some base their 
hope of Heaven solely upon integrity of 
character and conformity to proved princi- 
ples now observable in practical human life, 
and let it go at that. The tremendous gains 
in validity of scientific thinking have not 
become possessions of some people, though 
they may have lost the earlier anchorages to 
human character. Since ‘‘We have lost a 
sense of direction in the midst of overwhelm- 
ing change,’’ it is stated that in individual 
guidance and philosophy ‘‘many serious ob- 
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servers think we are drifting toward totali- 
tarianism.’’ This would seem to mean that 
some persons are afraid of individual respon- 
sibility and tend toward accepting orders 
from a superior who will accept full respon- 
sibility. In association with this tendency, 
possibly a part of the cause of it, is the de- 
cline in the extent to which family life and 
coherence are determining factors in human 
conduct. 

The closing chapter (XXI) on ‘‘Is Gen- 
eral Education Possible,’’ should be ‘‘must’’ 
reading for all college authorities and teach- 
ers. Undergraduate teaching is one job. 
Graduate teaching and specialized subject 
research is a decidedly different job. Emi- 
nent lecturers reciting to their undergradu- 
ate students are accomplishing little toward 
education. Back and forth thought analysis 
and conclusions based upon specific situa- 
tions and problems (the case system) will 
require superior teacher guidance that dif- 
fers distinctly from capacity and eminence 
in subject research. Such college teaching 
must become a’worthy and fully recognized 
career, second to no other, in order that lib- 
eral college education may become a reality. 


Otis W. CALDWELL 
OFFICE OF THE GENERAL SECRETARY 
A. A. A. 8. 


FEMININE PSYCHOLOGY 
The Psychology of Women. Vol. II: Motherhood. 
Helene Deutsch, M.D. 498 pp. 1945. $5.00. 
Grune and Stratton, New York. 
THE first volume of this work was reviewed 
in an earlier issue of this journal. The pres- 
ent volume is devoted to women in the rela- 


t.2 


tion of motherhood. 
unique work. The contribution, 
which Dr. Deutsch makes in this y 
towards the better understanding of 
nine psychology in our society is, I be! 
destined to assume classical rank. Wri} 
out of a background of extended ¢j; 
psychoanalytic experience with women of ; 
types both in Europe and in the Uniteg 
States Dr. Deutsch provides the reader wi; 
numerous basic case histories drawn 
this experience and which, in this volw 
are very lucidly examined and_ illuminat. 
ingly discussed. There is a_ tremendoys 
amount of wisdom in this volume, and yer 
deep and novel insights. All students 
human nature will gain much fro: 
reading. 

In this volume, as in the first, Dr. Deuts 
is concerned with the analysis and deline 
tion of the mental life of the normal wo 
in our society. The pathologie aspects of 
woman’s mental life will be dealt with in a 
future volume, and in still another \ 
the author promises to consider the cultura 


It is in many a y 


and social factors which influence the shap. 
We look for. 


ing of the feminine psyche. 

ward to these additional volumes with th 
createst interest and trust that we shall no’ 
have to wait long for their appearance. T! 


present volume cannot be too highly recon- 
mended to all students of human nature. If 


the succeeding volumes maintain the quality 


of this second volume the success of what 


will, indeed, be a great work is assured. 


M. F. AsHiEyY Monraai 
HAHNEMANN MEDICAL COLLEGE 
PHILADELPHIA, PA. 
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BOOK REVIEWER 
(1.1.p.) 
Beneath this mossy rock in supine rest 


Lies one who read the bad, the good, the best 
But died, alas, from simple lack of sleep; 


For through the night instead of counting sheep, 
He, wretched soul, distraught as well as drowsy, 


Was hunting ant- and synonyms for ‘‘lousy.’’ 


—PauL H. OEHSER 
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Some Insect Infants 


Our bugs, the author tells us, as we ramble thru 
his lines, 

Amount, no less, excluding fleas, to fifty thousand 
kinds! 

Then on their worms he dwells at length, with 
fiendish glee and skill, 

And by this time my lips are pale and I am feel- 
ing ill; 

But when I learn of the worm’s demise, brother, I’m 
sicker still! 

Altho I’m loath—and with regret, put Science on 
the pan, 

When ‘I reflect on the worms I’ve et, says I—‘‘ that 
nasty man! ”’ 

—H. E. Woopcock. 


Our Dear Watson 

Let me compliment you on a recent article, that 
by Hedgpeth on Sherlock Holmes’ Medusa. I think 
that your allowing him to have notes and refer- 
ences at the rear is a splendid thing. It makes the 
‘‘Monthly’’ a ‘‘Scientific Monthly.’’ I found his 
paper very interesting. I have always hoped that 
somebody would take Mr. Sherlock up on the ques- 
tion, and our author certainly did a good job.—E. W. 
GUDGER. 


Electronics 


In the June (1945) ScrEnTIFIC MONTHLY, p. 459, 
will be found an excellent and instructive article on 
the above topic by John Mills. Since I have for 
the past few years been making a special study of 
the electrostatic and the electromagnetic fields of 
the electron, I was greatly interested in this paper 
on electronies. In general, the descriptive analyses 
by Mr. Mills of the various phenomena to which 
electrons lend themselves were entirely correct; there 
were, however, a few descriptions in the details of 
which one might wish for more scientifically ex- 
pressed terminology. For instance at the close of 
his second paragraph will be found the sentence: 
‘‘They [the electrons] can also be freed by the im- 
pacts of other electrons and from metal bodies by 
the application of heat.’’ There is no question that 
electrons are freed from metals by the application of 
heat, but I would seriously question the freeing of 
electrons by the impact of other electrons. I recog- 
nize that this is and has been a frequent mode of 
stating a method of freeing electrons, but if we care- 
fully analyze the mode of collision of electrons with 


matter (molecules, or nuclei of atoms), as in the case 
of cathode rays making collision with the material 
of the anticathode, X-rays and not photoelectrons are 
the product of the expenditure of the energy of the 


COMMENTS AND CRITICISMS 


cathode ray electron. The cathode ray electron after 
collision and the generation of an X-ray quantum 
returns as a slow moving electron and is immediately 


drawn to the anode. 
Again, the author remarks, p- 160, ** Their produ 
tion of light is essentially the same as in the light 


ning flash. When, during the discharge, the electron 


meets a positively charged ion, the two oppositely 
charged particles may combine to form a n 

atom.’’ It seems to the writer that a high-speed 
electron would not normally combine with a positiv 
ion; only when it has lost most of its energy will it 


do so. This is quite clearly shown in C cs tee WE 
son’s chamber. <A further statement is made by Mr 
Mills: ‘‘Then the energy of their collision is radi 
ated as a speck of light—as a ‘photon’.’’ To me 
this is a new concept of the generation of a photon. 
However, it appears to closely approach my view that 
light quanta, just as X-rays, are generated by th 
collision of high-speed electrons with matter, and 
that the energy of high-speed electrons is, in genera 


+ 


radiation quanta (just as was 


spent in generating 


the case with the generation of radiant heat when 


Planck discovered the quantum theory) rather than 


knocking out electrons from atoms. The question, 
therefore, arises: ‘‘ How are electrons freed and ions 
formed?’’ This the writer can fully and scien 
tifically explain, the explanations, however, are tech 
nical and possibly THE SCIENTIFIC MONTHLY would 
not publish a technical article. 

My object in sending this communication is not to 
criticize the author of the paper on ‘‘ Electronies.’’ 
I consider the article well written and highly in 
structive. My only object was to eall attention to 
some present ideologies in the present mode of writ- 
ing about electrons, especially in reference to radi 
ation.—SAMUEL R. Cook. 


Soporific 

In your March number the article, ‘‘The Trans 
plantation of Democracy,’’ by A. G. Keller con 
sumes twelve pages in this era of paver shortage. 

I read the article carefully and could not under 
stand the beginning; it moves on, a veritable diar- 
rhea of words and constipation of ideas, and I find 
no conclusion was reached; ‘‘and Lo, the phantom 
Caravan moves on to the Nothing it set out from.’’ 

Formeriy I always kept copies of THE SCIENTIFIC 
MONTHLY and often reread many of the articles. 
The Journal has deteriorated so much recently that 
I look through it rather rapidly and throw it aside. 

I think of the old quotation ‘‘ Now, blessings be 
on the head of Cadmus, the Phoenicians, or who- 
ever it was that first invented books.’’ Now I 
thank heaven for a capacious waste basket.—H. W. 
Soper, M.D. 
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THE BROWNSTONE TOWER 





“When shall I receive 
my reprints?” No ques- 
tion is put to us more 
frequently than this 
and none is more dif- 
ficult for us to an- 
swer satisfactorily. We 
should be happy if we 
that 
reprints are mailed 
within a week after 

However, under the 


could state here 














publication of an issue. 
exigencies of wartime the date of mailing has 
become variable and unpredictable. So far, 
authors have not had to wait more than two 
months for reprints; perhaps they are fortunate 
to be able to get them at all. 

Some contributors may not know that the 
editorial office has nothing to do with reprints 
except to forward orders for them to the printer. 
Although we have no objections to serving as 
intermediaries in subsequent inquiries, we should 
point out that the author who orders reprints is 
doing business with the printer and ean best 
expedite that business by corresponding directly 
with our printing company (for address see 
masthead or blue slip). 

Galley proof with two order blanks (blue slips) 
for reprints is customarily sent only to authors 
of principal articles. However, galley proof of 
other contributions will be sent upon request and 
reprint orders accepted. We prefer that reprints 
be ordered on one blue slip at the time the author 
returns proof to the editor. The other blue slip 
may be retained by the author as a record of his 
order. The present blue slip shows a new scale 
of prices, which needs, and will here receive, more 
explanation than is given on the blank. 

To express tangibly our appreciation to our 
contributors and at the same time to encourage 
conservation of paper, we have agreed to give 
50 uncovered or self-covered reprints free to 
each contributor ordering that number. If the 
author wants more than 50 reprints, he receives 
none free but is asked to pay one-half the cost 
of the first 100 and the whole cost of additional 
The author pays the whole cost of 
covers on all covered reprints. 

Those who study the table of prices on the 
blue slip may wonder why the first 100 copies 


reprints. 


eost about four times as much as the next 100. 


It is because the first cost includes the exp, 
sive labor item, which is practically the 
whether one or one thousand reprints are print 
The cost of reprints beyond 100 is proporti: 
to the number ordered, disregarding disc 
on large numbers. 

Unless the author asks for covered reprin; 
he gets either uncovered or self-covered reprints 
-In an uncovered reprint the first page o! 


reprint is blank or earries the first page 


text. In a self-covered reprint the first pag 
which would be blank in an uncovered reprint 
the art 


reprint 


is printed to earry the title of 
author’s name, ete. In a covered 
heavy yellow 4-page cover is added, the 
page of which is printed like the first page ot 
self-covered reprint. Because self-covered 
prints are more attractive than uncovered 1 
prints, we provide them whenever the first pag: 
of a reprint would otherwise be blank. 
Ordinarily, reprints will be made on the san 
kind of paper as that on which the article ap. 
peared in the SM. 
author has requested that his picture and bi 
graphical sketch from “Meet the Authors” b 
In that 
case coated paper might be used for reprints even 


Occasionally, however, a: 


added to a blank page of his reprints. 


though the article was published on rough paper 
The printer should be consulted about the cost oi 
this or other special services. 

Contributors are warned that if they ord 
too few reprints they may not be able to get 
additional copies from the printer, because ly 
destroys type and engravings after he has {fille 
the first order for reprints. This is done, o! 
course, to make full utilization of metal. If an 
author needs additional reprints after the typ 
is destroyed, he can have reprints made by 
lithoprinter. 

Anyone who wants a reprint of an SM artick 
should write to the author and not to the AAAS 
or the editor. Mail addresses of authors ar 
given in “Meet the Authors.” Do not expect 
an author to send a reprint by return mail; he 
may have to wait weeks for them. 

So-called “tear sheets” cannot be provided at 
this time. Our supply of extra copies of the 
SM is extremely tight; we have none to tear up. 
For contributors’ scrapbooks upon request we 
can send clippings from galley proof or pag 


F. L. Campbell. 





proof. 
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